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COEEECTION. 

Dr.  Hanitscli  wishes  to  state  that  the  new  Sponge  described 
in  his  report  on  p.  169,  and  figured  on  plate  vii.,  under  the  name 
of  Seiriola  compacta,  really  consists  of  two  separate  Sponges,  a 
Stelletid  and  an  incrusting  Suberite.  The  former  is,  however, 
the  type  of  a  new  genus  closely  allied  to  StrupJiniis,  Sollas,  and 
for  it  the  name  Seiriola  may  be  retained.  The  family  Seiriolidae 
must  lapse.  A  revised  description  of  the  genus  and  species  will 
be  given  in  a  future  paper. 
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EEPOKT  of  the  COUNCIL. 

Your  Council  has  great  pleasure  in  being  able  to  report 
to  you  that  the  session  1888-9  has  been  in  every  way 
fully  as  successful  as  the  two  preceding  ones. 

There  have,  as  usual,  been  eight  Ordinary  Meetings  at 
University  College,  and  a  Field  Meeting  at  Hilbre  Island. 

The  attendance  at  the  meetings  has  been  good,  and  the 
interest  taken  by  the  members  in  the  work  of  the  Society 
seems  in  no  way  to  be  diminishing.  The  number  of 
communications  has  greatly  increased,  being  half  as  many 
again  as  last  year,  and  they  have  extended  also  over  if 
possible  a  still  wider  area  of  Biology. 

During  the  session  the  Council  recommended  the 
appointment  of  an  honorary  librarian,  and  Dr.  Hanitsch 
was  accordingly  elected  to  fill  the  post  and  to  occupy  a 
seat  upon  the  Council.  The  librarian  has  been  assiduous 
in  his  attention  to  work,  and  has  arranged  an  exchange  of 
publications  with  thirty -eight  societies  of  repute,  thus 
establishing  our  Society  as  a  recognized  centre  of  biological 
research  not  only  in  this  country  but  on  the  continent 
of  Europe  and  in  America,  and  at  the  same  time  laying 
the  foundations  of  a  good  library.  A  suitable  bookcase 
has  been  purchased,  and  it  now  contains  364  volumes  and 
pamphlets. 

During  the  year  the  Society  has  added  the  names  of 
the  following  eminent  biologists  to  its  list  of  Honorary 
Members  : — 

Dr.  Anton  Fritsch,  Professor  of  the  University  and  Director 
of  the  Museum,  Prague. 
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Dr.  Alfred  Giard,  Professor  of  Evolution  at  the  Sorbonne, 

Paris. 
Dr.  Carl    Claus,   Professor   of  Zoology   and   Comparative 

Anatomy,  Vienna. 

During  the  session  two  Ordinary  Members  have  resigned 
and  ten  have  been  elected ;  while  twenty  Student  Members 
have  resigned  and  twelve  have  joined  the  Society.  So 
that  the  number  of  members  at  present  on  the  roll  is : — 

Honorary 5 

Ordinary  62 

Student 41 

Total...  108 

The  following  is  a  summary  of  the  proceedings  at  the 
meetings  held  during  this  the  third  session  : — 

I.  October  Vlth,  1888. 

1.  Election  of  the  Office-bearers  and  Council. 

2.  Inaugural  Address  by  the  President,  Prof,  llcrdmau, 

]J.Sc.,    on    "Some    Recent    Contributions    to    the 
Theory  of  Evolution." 

II.  Xovember  \-lth,  i8HK. 

1,  Description   mid    DciiiMnsti-iitioii   of  llic   Action   of  a 

new  Dec'p   Sea  Tow-ntst.      I'.y  W.  Iv  Jloylc,  M.A., 
M.K.C.S. 

2.  Second    Aiinnal     I{('|)ort    of    the     Li\(ij)ool     .M;irin(! 

Biological  Station  on   I'uflin  Island.     J'y  J'rofcssor 

Ilrrdnuin,  D.Sc,  I'rcsidcnt. 
'.\.  K«-)K)rt  on   the  Alga!  of    I'uflin   Jsland,    J'art    1.      \',y 

li".  .1.  Ifarvcy  GibHon,  M.A. 
4.  Some  Uecent  Additions  to  the  Anatomical  Mus(;uni. 

By  Professor  W.  MitclKjll   I'.anks. 
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5.  Description  of  a  small  Collection  of  Marine  Animals 

received  from  H.M.  King  Kalakao  of  the  Sandwich 
Islands.     By  I.  C.  Thompson,  F.L.S.,  Treasurer. 

6.  The  Coleopterous  Fauna  of  the  Liverpool  District, 

Part  II.     By  Dr.  Ellis,  F.E.S. 

7.  The  Pineal  Eye  of  Adult    and  Young   Blind-worms 

and  of  the  Ophidia.     By  Dr.  E.  Hanitsch. 

III.  Decemher  Utli,  1888. 

1.  Note  on  the  Discovery  of  Venus  mercenaria  living  near 

Beaumaris.     By  T.  J.  Moore,  C.M.Z.S.L. 

2.  Address    on    "  The    Liver    in    relation    to    General 

Metabolism."     By  Dr.  Noel-Paton,  Edinburgh. 

IV.  January  llth,  1889. 

1.  Contributions  towards  the  Phylogenetic  Classification 

of  Plants,  Part  I.     By  K.  J.  Harvey  Gibson,  M.A. 

2.  Note  on  Variations  produced  on  the  Electric  Condition 

of  the  Viscera  by  Stimulation  of  adjacent  Cutaneous 
Surfaces.     By  Professor  Caton. 

3.  Report  on  a  Collection  of  Tow-net  Gatherings  made 

by  Mr.  T.  C.  Ryley  on  the  West  Coast  of  Norway, 
in  June  and  July,  1888.  By  I.  C.  Thompson, 
F.L.S.,  Treasurer. 

4.  Embryonic  Fission,  or  Blastogenesis  in  Plants  and 

Animals.     By  R.  J.  Harvey  Gibson,  M.A. 

V.  Fehruanj  Sth,  1889. 

1.  Critical    Note    on   the    Supposed    Relation    between 

Chelyosoma  and  Pterichtlujs.  By  Prof.  Herdman, 
D.  Sc,  President. 

2.  Dimorphism  in  the  Antipatharia.     By  George  Brook, 

F.L.S. 

3.  A   Simple   Schema   of    the    Lymphatic    Circulation. 

By  F.  C.  Larkin,  M.R.C.S.,  Secretary. 
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4.  Report  on  the  Diatomaceae  of  the  L.M.B.C.  District. 

By  Dr.  Stolterfoth. 
0.  Report  on  the  Sponges  of  the  L.M.B.C.  District.    By 

Dr.  R.  Hanitsch. 

0.  Report   on   the    Echinodermata   of    the   L.  M.  B,  C. 

District.     By  H.  C.  Chadwick, 
7.  Exhihition  of  some  Timber-boring  Insects.     By  Dr. 
EUis,  F.E.S. 

VI.  March  Hth,  1889. 

1.  Note  on  a  pecuHarly  shaped  Specimen  of  Alcyon'mm 

digitatum.     By  H.  C.  Chadwick. 

2.  Third  Report  on  the  Higher  Crustacea  of  the  L.M.B.C. 

District.     By  A.  0.  Walker,  F.L.S. 
H.  Third    Report   on    the    Copepoda  of  the    L.M.B.C. 

District.     By  I.  C.  Thompson,  F.L.S. ,  Treasurer. 
4.  Report  on  the  Alga^  of  the  L.M.B.C.  District,  Part  II. 

liy  ]{.  J.  Harvey  Gibson,  M.A. 
').  Som(!  Frogs'  Skeletons,  illustrating  natural  fractures 

and  amputations.     By  F.  C.  Larkin,  M.R.C.S. 

VII.  Aj^ril   Vlth,  1889. 

1.  Note   on    Terrestrial    Isopoda.     V>y    A.    ().    Walker, 

F.L.S. 

2.  Prof.  Banks  showed  some  .Vbnonnul  Thoracic  Aorta\ 

3.  Observations    on    the    Uniisiml    Abundance    of    the 

Madder  Hawk  Moth  {Ddlrphil,,  (julii)  in  1HK8.    l^y 
Dr.  Ellis,  F.K.S. 

4.  Second    Report    on    the    I'oly/oa  ol    the    L.M.Ii.C. 

District.      l>y  Joseph  Lomas,  Assoc.  N.S.S. 

\III.   Mmj  null,  |MH9. 

1.  Note  on   im    Insect   Larva   parasitic    ui    .Min,    from 
British  ilMndmuK.      I'v  I'rMfrssor  limroii,  M.I'. 
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2.  Eeport  on  the  Cetaceans  and  Seals  of  the  L.M.B.C. 

District.     By  T.  J.  Moore,  C.M.Z.S.L. 

3.  Notes   on   the   Nudibranchiata.     By  Prof.  Herdman 

and  J.  A.  CUibb. 

4.  Note  on  a  new  Copepod.    By  I.  C.  Thompson,  F.L.S. 

5.  Second  Eeport  on  the  Tunicata  of  the   L.M.B.C. 

District.     By  Professor  Herdman,  D.Sc. 

6.  Second  Eeport  on  the  Pycnogonida  of  the  L.M.B.C. 

District.     By  W.  B.  Halhed. 
1,  Eemari^s  on  M.  CarHer's  Theory  of  the  Limb  Nature 
of  the  Jaws  of  Vertebrates.     By  G.  F.  Moore. 

IX.  June  15th,  1889. 

Field  Meeting  at  Hilbre  Island. 

Election  of  Professor  Herdman,  D.Sc,  as  President 
for  the  session  1889-90. 


INAUGUHAL  ADDEESS 

ON 

Some  KECENT  CO^TKIBUTlOJNb  to  the  THEORY 
of  EVOLUTION. 

By  Professor  W.  A.  Hekd.man,  D. Sc,  President. 
[Read  12th  October,  1888.] 

During  the  quarter  of  a  century  that  has  ekipsed  since 
Charles  Darwin  showed  how  new  species  may  have  been 
evolved  by  means  of  those  processes  for  which  he  coined 
the  useful  term  "natural  selection,"  there  has  appeared  an 
enormous  mass  of  literature  dealing  with  the  subject  of 
Evolution,  and  containing  some  valuable  additions  to  and 
modifications  of  the  original  theory.  I  propose  to  examine 
a  few  of  the  more  recent  of  these  contributions  critically, 
with  the  object  of  determining  how  far  they  ought  to 
change  our  views  in  regard  to  the  origin  and  the  mutual 
relationships  of  tl)e  plants  and  animals  around  us. 

First,  let  me  remind  you  briefly  of  tlie  leading  features 
of  the  theory  of  evcjlution  by  means  of  natural  selection. 

(1)  No  two  plants  or  animals  are  exactly  the  same.  In 
any  aHsemblagc  of  iikmi,  sheej),  or  rose-trees,  there  are 
individual  differences  Ijy  which  any  one  of  them  may  be 
distinguished  from  the  others.  This  is  tlie  principle  of 
Variation.  We  say,  "As  like  as  two  peas."  We  might 
a.s  tnitlifuily  say,  "As  luilikt;  as  two  peas;"  no  two  peas 
are  alike  in  all  respects. 

(2)  Characters,  both  physical  and  mental,  may  l)e  in- 
herited.    The  offspring  bear  more  resemblance  to    their 
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parents  or  ancestors  than  they  do  to  other  organisms. 
This  is  the  principle  of  Heredity. 

Kecognising  these  two  important  biological  principles, 
breeders  of  cattle,  dogs,  pigeons,  &c.,  are  able  by  carefully 
selecting  individuals  with  certain  variations  for  breeding 
purposes,  generation  after  generation,  to  produce  new 
varieties  or  races  of  a  very  marked  nature,  and  to  mould 
their  characters  in  almost  any  required  direction.  This  is 
Artificial  Selection. 

Is  there  amongst  animals  in  a  state  of  nature  any  similar 
process  of  selection  by  which  species  may  be  modified  and 
new  forms  produced  ?  Charles  Darwin  and  Alfi'ed  Eussel 
Wallace,  in  1858,  showed  that  there  is  such  a  process 
at  work. 

x\ll  animals  and  plants  tend  to  increase  so  rapidly  that 
if  left  to  themselves  the  members  of  any  one  species  would, 
in  a  comparatively  small  number  of  generations,  cover  the 
earth.  Countless  numbers  of  young  are  produced  for  which 
there  is  no  room  and  no  food,  and  which  must  inevitably 
die.  The  result  of  this  "rate  of  increase "  is  that  a  constant 
"struggle  for  existence"  is  carried  on  between  those 
individuals  which  come  into  competition — which  live  in 
the  same  neighbourhood,  eat  the  same  food,  and  are 
exposed  to  the  same  enemies.  So  keen  and  constant  is 
this  struggle  that  any  advantage  however  slight,  any 
favourable  variation,  may  enable  an  individual  or  a  set  of 
individuals  to  get  the  better  of  the  others — to  sm-vive 
when  the  rest  are  killed  off.  This  is  known  as  "  the 
survival  of  the  fittest,"  and  is  a  process  of  "  natural 
selection"  by  which  particular  variations  are  singled  out 
as  the  individuals  which  survive,  breed,  and  hand  down 
their  advantageous  characteristics  to  the  next  generation. 
And  so,  just  as  artificial  selection  has  produced  the  various 
breeds  of  dogs  and  races  of  pigeons,  the  far  more  searching 
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and  imerrinc;  power  of  "natural  selection,"*  biologists 
believe  has  been  a  considerable  factor,  if  not  the  chief 
factor,  in  the  evolution  of  the  various  species  of  plants  and 
animals  from  a  common  ancestor.  + 

Darwin  was  far  from  claiming  for  natural  selection  a 
universal  or  an  all-powerful  action.  He  admitted  that 
other  factors  might  be  at  work  in  the  modification  of 
species,  and  in  his  book  on  the  "Descent  of  Man"  he 
showed  that  many  characters  in  animals  which  cannot  be 
explained  by  the  action  of  natm'al  selection,  are  doubtless 
due  to  "sexual  selection,"  the  continuous  selection  by  the 
one  sex  of  those  individuals  of  the  other  which  possess 
certain  attractive  features  or  habits.  Darwin  also  acknow- 
ledged to  a  minor  extent  the  modifying  influences  of  the 
Lamarckian  principles  of  "  use  and  disuse,"  and  the 
action  of  the  environment. 

Some  of  the  more  recent  and  more  advanced  evolutionists, 
however,  may  be  said  to  out -Darwin  Darwin.  They 
apparently  go  further  than  their  master  did  in  their  belief 
in  the  all-powerful  action  of  natural  selection,  and  some 
of  the  recent  essays  on  evolution  have  drawn  attention  to 
this  ultra-Darwinian  position,  and  have  urged  the  claims 
of  other  factors  upon  tlie  consideration  of  biologists. 
Perhaps  the  contribution  to  this  subject  which  has  become 

•  Prof.  C.  Lloyd  Morgan  lias  recently  (Bristol  Nuturali«t«'  Society's  Troc., 
vol.  r.,  pt.  iii.,  1808)  iiro]>oHcil  the  tcmi  "Natural  Elimination"  as  being  nioro 
correct.  Me  is  (juit*?  right,  but  "  Natural  Selection  "  i.s  now  too  firmly 
established  in  biological  science  to  be  replaced  l)y  another  phrase.  However, 
Prof.  Morgan'fi  ti-rni  may  bo  of  use  as  an  aiu-rnative. 

t  Mr.  V.  (!edd«'«»  informs  mo  that  ho  iiitcnd.H  shnrtly  to  lay  before  the  Royal 
Society  of  F>linburgh  a  dctailc<l  statement  of  his  view,  that  evolution  is  tiic 
result  not  so  much  of  a  natural  selection  brought  about  by  a  struggle  fur 
existence  as  of  self-sacrifice,  co-o|H!ration  and  love.  This  is  striking  at  the  root 
of  Darwini.Hm  with  a  vongeanre  ;  but  it  is  medlesH  to  disciiHs  Mr.  (ieihlcs's 
position  until  his  |ia|M<r  is  ixiblishml  and  the  farts  u|M)n  which  he  bases  his 
theory  are  before  u* 
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the  most  widely  known,  and  which  has  excited  most 
discussion  dm-ing  the  last  couple  of  years,  is  Dr.  Komanes' 
essay  on  "Physiological  Selection;  an  Additional  Sug- 
gestion on  the  Origin  of  Species,"  read  before  the  Linnean 
Society  of  London  on  the  6th  May,  1886.* 

Dr.  Romanes  commences  by  stating  that  there  are  in 
his  view  three  cardinal  difficulties  in  the  way  of  natural 
selection,  considered  as  a  theory  of  the  origin  of  species. 
These  are  : — (1)  That  whereas  domesticated  varieties,  the 
products  of  artificial  selection,  are  generally  fertile  with 
one  another,  allied  species,  which  we  believe  are  formed 
in  a  similar  manner  by  natural  selection,  are  almost 
invariably  sterile.  There  are  exceptions  in  both  cases, 
but  still  this  great  difference  does  undoubtedly  exist. 
However,  I  think  it  can  be  accounted  for  without  going 
beyond  the  influence  of  natural  selection.  In  the  first 
place  the  conditions  surrounding  domesticated  varieties 
are  more  or  less  unnatural,  and  may  well  account  for  an 
increased  fertility  ;  and  in  the  second  place,  turning  to 
variation  in  a  state  of  nature,  it  is  quite  conceivable  that 
the  very  features  which  characterize  an  incipient  species, 
such  as  a  difference  in  speed,  or  a  peculiarity  in  colouring, 
may  themselves  tend  (by  giving  rise  to  isolation)  to 
promote  breeding  between  the  individuals  possessing  such 
features  and  to  put  a  barrier  between  them  and  the  parent 
species.  As  Darwin  has  said,t  "each  newly  formed  variety 
would  generally  be  at  first  local,  as  seems  to  be  the 
common  rule  with  varieties  in  a  state  of  nature  ;  so  that 
similarly  modified  individuals  would  soon  exist  in  a  small 
body  together,  and  would  oftefi  breed  together." 

(2)  Dr.  Romanes'  next  difficulty  is  the  swamping  effect 
which  free  intercrossing  would  have   upon   a   variety  or 

*  Jouin.  Liiiu.  Soc,  Zool.,  vol.  xix.,  y.  'So7. 
t  "Origin  of  Species,"  6  Ed.,  p.  72. 
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incipient  species.  This  is  a  celebrated  difficulty  with 
critics  of  Darwinian  evolution,  and  was  first  forcibly 
pointed  out  by  the  late  Professor  Fleeming  Jenkin,  of 
Edinbm-gh,  in  the  XortJi  British  Review  for  1867.  *  Prof. 
Jenkin  gives  the  following  illustration  of  his  argument : — 

"  Suppose  a  white  man  to  have  been  wrecked  on  an  island  inhabited  by 
negroes,  and  to  have  established  himself  in  friendly  relations  with  a  powerful 
tribe  whose  customs  he  has  learnt.  Suppose  him  to  possess  the  physical 
strength,  energy  and  ability  of  a  dominant  white  race,  and  let  the  food  and 
climate  of  the  island  suit  his  constitution  ;  grant  him  every  advantage  which 
we  can  conceive  a  white  man  to  possess  over  the  native ;  concede  that  in  tlie 
struggle  for  existence  his  chance  of  a  long  life  will  be  much  superior  to  that  of 
the  native  chiefs.  Yet  from  all  these  admissions  there  does  not  follow  the  con- 
clusion that  after  a  limited  or  unlimited  number  of  generations  the  inhabitants 
of  the  island  will  be  white.  Our  shipwrecked  hero  would  probably  become 
king;  he  would  kill  a  great  many  blacks  in  the  struggle  for  e.vistence ;  he 
would  have  a  great  many  wives  and  children,  while  many  of  his  subjects  would 
live  and  die  as  bacheloi-s ;  an  insurance  company  would  accept  his  life  at 
I>crhaps  one-tenth  of  the  premium  which  they  would  e.vact  from  the  most 
favoured  of  the  negroes.  Our  whites  ([ualities  would  certainly  tend  very  much 
to  preserve  him  to  a  goo<l  old  age ;  and  yet  he  would  not  suffice  in  any  number 
of  g<;nerations  to  turn  his  subjects'  descendants  white.  It  may  be  said  that  the 
white  colour  is  not  the  cause  of  the  superiority.  True  ;  but  it  may  l)e  used 
simply  to  bring  before  the  senses  the  way  in  wliich  ()ualitiis  belonging  to  one- 
individual  in  a  largo  number  must  be  gradually  obliteratid.  In  tbi'  liisi 
generation  there  will  be  some  dozens  of  intelligent  young  nnilattocs,  niucli 
■Ulterior  in  average  intelligence  to  tlie  negroes.  We  might  expect  the  throne 
for  Homc  generations  to  Imj  occupied  by  a  more  or  loss  yellow  king;  but  CJin  any 
one  l>elievc  that  tho  whole  islan<l  will  gradually  acipiirc  a  white  or  oven  a 
yellow  |M)pnlation,  or  tiiat  the  islanders  would  aci|uire  the  energy,  courage, 
ingenuity,  |»ntience,  self-control,  endurance,  in  virtue  of  which  qunlities  our 
hero  killed  so  many  of  their  ancestors,  and  begot  so  many  children;  tiiosc 
virtue*,  in  fart,  which  tlic  struggle  for  existence  would  selei-t,  if  it  could  select 
anything f" 

This  ingenious  story  of  f^rofessor  .IcnkiirK  certainly  i)utH 
the  supposed  swamping  eff(!ct  which  free  intercrossing  has 
upon  an   individual   variation   very   forcibly,   but   wc  nmst 

•  .Sec  "  I>Bi>crs,  Literary,  Scientific,  Ac,"  vol    i. ,  p.  229,  1887. 
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remember  that  after  all  it  is  only  of  value  as  an  individual 
expression  of  opinion.  For  my  own  part,  I  am  inclined  to 
think  that  in  many  cases  the  result  might  be  very  different 
from  that  given  above.  Two  influences  have,  I  think,  been 
ignored,  viz :  atavism,  or  reversion  to  ancestral  characters, 
and  the  tendency  of  the  members  of  a  variety  to  breed  with 
one  another.  Keeping  to  the  case  described  above,  I  should 
imagine  that  the  numbers  of  intelligent  young  mulattoes 
produced  in  the  second,  third,  fourth  and  few  succeeding 
generations  would  to  a  large  extent  intermarry,  the  result 
of  which  would  be  that  a  more  or  less  white  aristocracy 
would  be  formed  on  the  island,  including  the  king  and  all 
the  chief  people,  the  most  intelligent  men  and  the  bravest 
warriors.  Then  atavism  might  produce  every  now  and 
then  a  much  whiter  individual — a  reversal  to  the  charac- 
teristics of  the  ancestral  European — who,  by  being  highly 
thought  of  in  the  whitish  aristocracy,  would  have  con- 
siderable influence  on  the  colour  and  other  characteristics 
of  the  next  generation.  Now  such  a  white  aristocracy 
would  be  in  precisely  the  same  circumstances  as  a  favour- 
able variety  competing  with  its  parent  species,  and  as 
Darwin  has  pointed  out,  in  such  a  case,  "If  the  new  variety 
were  successful  in  its  battle  for  life,  it  would  slowly  spread 
from  a  central  district,  competing  with  and  conquering  the 
unchanged  individuals  on  the  margins  of  an  ever-increasing 
circle."* 

It  may  be  said  that  all  this  is  pure  speculation,  but  an 
actual  historic  occurrence  of  a  very  similar  nature  has 
been  recorded.  It  is  not  a  case  of  a  shipwrecked  white 
man  influencing  the  dark  coloured  inhabitants  of  an 
island,  but  it  is  the  remarkable  instance  of  tju  single  varia- 
tion in   a  flock  of  sheep  giving  rise  to  a  new  and  most 

*  "Origin  of  Species,"  6  Ed.,  pp.  72,  73. 
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marked  race.     The  following  is  Darwin's  account  of  the 
occurrence: — 

"  In  some  few  instances  new  breeds  have  suddenly  originated  ;  thus,  in 
1791,  a  ram  lamb  was  born  in  Massachusetts,  having  short  crooked  legs  and  a 
long  back,  like  a  turn-spit  dog.  From  this  one  lamb  the  otter  or  ancon  semi- 
monstrous  breed  was  raised.  As  these  sheep  could  not  leap  over  the  fences,  it 
was  thought  that  they  would  be  valuable,  but  they  have  been  supplanted  by 
Merinos,  and  thus  exterminated.  Tlie  sheep  arc  remarkable  from  trnnsmitting 
their  character  so  truly  that  Colonel  Humphreys  never  heard  of  '  but  one 
questionable  case'  of  an  ancon  ram  and  ewe  not  producing  ancon  oftspriug. 
When  they  are  crossed  with  other  breeds  the  ofTsjiring,  with  rare  exceptions, 
instead  of  being  intermediate  in  character,  pcrfeitly  resemble  either  parent ; 
even  one  of  twins  has  resembled  one  parent  and  the  second  the  other.  Lastly, 
'the  ancons  have  been  observed  to  keep  together,  separating  themselves  from 
the  rest  of  the  flock  wlicn  put  into  enclosures  with  other  slieoj). '  "* 

This  is  a  very  marked  instance  of  a  single  variation 
wliich  was  not  swamped  by  intercrossing,  but  on  the  other 
hand  impressed*  its  characteristics  upon  large  numbers  of 
descendants,  and  there  would  be  still  less  chance  of  any 
swamping  action  in  the  more  ordinary  cases  of  variation 
wliere  probably  a  small  group  of  individuals  would  be 
found  all  varying  more  or  less  in  the  one  direction.  Dr. 
Konianes  complains  (loc.  cit.,  p.  818)  thul  Darwin  assumes 
tliat  a  new  variety  would  consist  of  a  number  of  similarly 
modified  individuals,  and  admits  that  "if  this  assumption 
were  granted,  there  would  be  an  end  of  the  present 
difliculty,"  i.e.  of  his  oi)jectii)n  U)  natiaal  selection,  on 
account  of  intercrossing  ;  but  in  the  lir.st  })lace  the  assump- 
tion is  not  unwarranted,  and  secciudly  liomanes  makes 
precisely  the  saine  assumption  himself  a  few  pages  finthei' 
on  in  hi.s  paper,*  in  sujtjiorting  his  own   iii«  (jry  of  physio- 

•  "Animalfland  F'UntJi  undor  IiomcMlicjilinn,"  vol.  i.,  p.  lf.1. 

t  iJy  artiticial  wlcctjon,  but  the  ctuw  of  the  highly  favoiire<l  wliitc  man  and 
hi«  whitish  desccndantii  diJtcujMcd  above  it  nUo  practically  a  comj  of  artiticial 
Mlcction,  and  I  only  bring  up  the  anron  nhecp  om  an  argument  ngainHt  Prof, 
Jeokin'a  conclusion. 

X  Romanes,  loc.  cit.,  p.  352. 
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logical  selection.  The  individuals  of  a  species  vary  in 
different  directions  around  a  centre,  and  therefore  in  any 
one  line  which  is  favourable  there  will  usually  be  several 
more  or  less  marked  variations. 

Now  we  must  turn  to  Dr.  Romanes'  third  objection  to 
natural  selection  as  a  theory  of  the  origin  of  species,  and 
that  is  what  is  known  as  the  inutility  of  specific  characters, 
viz.  that  species  are  often  distinguished  by  minute  charac- 
teristics which  cannot  serve  any  useful  purpose,  and 
therefore  cannot  have  been  produced  by  the  action  of 
natural  selection.  This  is  a  matter  upon  which  the 
practical  naturalist,  and  the  practical  naturalist  only,  can 
express  an  opinion.  In  a  letter*  to  Sir  J.  D.  Hooker, 
Darwin  says,  "  How  painfully  (to  me)  true  is  your  remark, 
that  no  one  has  a  right  to  examine  the  question  of  species 
who  has  not  minutely  described  many."  It  is  only  the 
naturalist  who  is  intimately  acquainted  with  the  charac- 
teristics and  habits  of  species  who  can  realize  how 
ignorant  we  still  are  of  the  precise  use  of  many  organs,  or 
variations  of  organs,  and  who  can  appreciate  the  fact  that 
many  parts  may  be  of  considerable  importance  although 
we  do  not  yet  understand  how.  Romanes  says  that  if  the 
majority  of  specific  distinctions  were  useful  we  might 
beheve  the  rest  to  be  so  also.  Well,  I  am  bold  enough  to 
say  that  I  believe  the  majority  of  specific  characters  to  be 
of  utilitarian  significance,  or,  what  is  the  same  thing  so  far 
as  the  action  of  natural  selection  is  concerned,  to  be  co- 
related  with  other  characters  which  are  of  importance. 

The  more  deeply  one  studies  any  group  of  animals  the 
more  one  sees  the  object  of  the  specific  modifications.  In 
the  Tunicata,  the  class  I  have  paid  most  attention  to 
lately,  I  am  convinced  of  the  practical  importance  of  the 
specific  characters,  such  as  the  condition  of  the  muscular 

*  Life  and  Letters,  vol.  ii.,  p.  39. 
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system,  the  arrangement  of  the  vessels  in  the  branchial 
sac,  the  number  and  arrangement  of  the  tentacles,  and 
so  on,  to  their  possessors ;  and  even  in  the  case  of  such 
apparently  trivial  characters  as  the  shapes  and  distri- 
bution of  the  minute  spicules  throughout  the  colonies  of 
LeptocUnum  amongst  Compound  Ascidians,  I  know  from 
experience  that  they  affect  the  hardness  and  roughness  of 
the  colony,  and  so  may  be  of  considerable  importance  in 
repelling  the  attacks  of  enemies  and  in  keeping  the  colony 
free  from  injurious  parasites. 

My  contention,  then,  is  that  Dr.  Romanes'  three 
objections  can  be  got  over ;  *  that  useful  variations  would 
not  be  swamped  by  intercrossing  with  the  parent  forms ; 
that  specific  characters  are  really  useful  to  their  possessors, 
and  that  consequently  natural  selection  is  not  merely  a 
theoiT  of  the  origin  of  adaptations,  as  Romanes  insists,  but 
also  a  theory  of  the  origin  of  species,  as  Charles  Darwin 
believed. 

It  is  now  time  that  I  should  state  what  Romanes'  theory 
of  physiological  selection  is.  If  we  suppose  that  in  the 
members  of  an  incipient  variety  some  slight  change  takes 
place  in  the  reproductive  system  wliicli  will  render  these 
individuals  sterile  with  the  rest  of  the  specicK,  while  still 
fertile  amongst  themselves,  tlien  the  result  will  be  that 
although  the  varietal  characters  are  useless,  and  the  parent 
species  overwhelmingly  more  numerous,  still  there  will  bo 
no  swamping  effect  because  there  can  be  no  intercrossing, 
and  our  variety  will  be  «>ii  tlie  lij./b  road  to  becoming  a 
distinct  species. 

Romanes  gives  the  following  as  an  illustration  :+ — 

•  S«e  also  "  I'hyniological  .Selection,"  l»y  H«Miry  .Sei-bohiii :    Lmnlon,    1H8(J; 
in   which  the  quoition  iit  <li.>tcUHH«<l   mainly  from   the  ornitholo^iHt'M  |i(iiiit  uf 


TICW. 
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"Suppose  the  variation  in  the  reproductive  system  is  such  that  the  season 
of  flowering  or  of  pairing  becomes  either  advanced  or  retarded.  Whether  this 
variation  be,  as  we  say,  spontaneous,  or  due  to  any  change  of  food,  habitat, 
climate,  &c. ,  does  not  signify.  The  only  point  we  need  here  attend  to  is  that 
some  individuals,  living  on  the  same  geographical  area  as  the  rest  of  their 
species,  have  varied  in  their  reproductive  systems,  so  that  they  can  only 
propagate  with  each  other.  They  are  thus  perfectly  fertile  inter  se,  while 
absolutely  sterile  with  all  the  other  members  of  their  species.  This  particular 
variation  being  communicated  by  inheritance  to  their  progeny,  there  would 
soon  arise  on  the  same  area,  or,  if  we  like,  on  closely  contiguous  areas,  two 
varieties  of  the  same  species,  each  perfectly  fertile  within  its  own  limits,  while 
absolutely  sterile  with  one  another.  That  is  to  say,  there  has  arisen  between 
these  two  varieties  a  barrier  to  intercrossing  which  is  quite  as  effectual  as  a 
thousand  miles  of  ocean  ;  the  oidy  difference  is  that  the  barrier,  instead  of 
being  geographical,  is  physiological. " 

Now  although  I  have  been  arguing  hitherto  that  natural 
selection  is  sufficient  to  account  for  the  production  of  new 
species,  I  do  not  mean  to  say  that  physiological  selection 
does  not  occur  also.  On  the  contrary,  it  seems  to  me  that 
Dr.  Romanes  has  made  out  a  very  good  case  in  favour  of 
the  possibility  of  physiological  selection  occurring ;  and  it 
may  therefore  be  placed  along  with  certain  other  processes, 
after  natural  selection,  as  an  additional  but  subordinate 
factor  in  the  evolution  of  species.  In  fact,  as  Darwin 
himself  recognised,  there  are  probably  several  distinct  pro- 
cesses at  work  besides  natural  selection  in  modifying  and 
diversifying  the  organic  types ;  and  Mr.  Herbert  Spencer 
has  lately  done  good  service  in  calling  the  attention  of 
evolutionists  to  these  somewhat  neglected  secondary 
factors.* 

The  effects  of  use  and  disuse  in  modifying  some  parts  of 
the  animal  structure  are  very  liable  to  be  confused  with 
and  classed  under  the  action  of  natural  selection,  but  in 
such  a  case  as  the  well-marked  degeneration  in  the  entire 

*  The  Factors  of  Organic  Evolution,  Nineteenth  Century  for  1886,  pp.  570 
and  749. 
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chewing  apparatus  of  some  kinds  of  pet  dogs  where  the 
jaws  are  shortened,  the  teeth  degenerate,  the  muscles 
are  weakened,  and  their  bony  attachments  become  less 
prominent,  there  can  be  no  doubt  that  the  change  is  due 
to  the  continued  absence  of  anj'  action  on  the  part  of  the 
apparatus  sufficient  to  keep  it  in  its  original  state  of 
proficiency.  Now  we  are  at  once  brought  face  to  face  with 
a  most  important  question :  Can  functionally-produced 
changes  of  structure  be  inherited?  In  the  "  Zoonomia," 
Erasmus  Darwin  contends  that  they  can,  and  liis  grandson, 
Charles  Darwin,  seems  to  support  this  view ;  but  many 
biologists  since  have  been  strongly  of  opinion  that  such 
changes  of  structure  are  confined  to  the  generation  in 
which  they  appear  and  cannot  be  handed  on  by  heredity. 

A  good  deal  of  important  evidence  has  been  collected 
by  anatomists  which  has  a  bearing  upon  this  matter. 
To  begin  with,  there  can  be  no  doubt  that  use  and  disuse 
modify  the  body  in  the  individual  ;  the  muscles  of  the 
athlete,  the  keen  eye  of  the  sailor,  the  delicate  sense 
of  touch  in  the  blind,  are  well  known  and  convincing 
proofs  that  botli  the  structure  and  the  function  of  various 
parts  of  the  body  may  undergo  considcnil^lc  change 
as  the  result  of  c(;ntinued  practice.  Some  interesting 
paf>erfi  by  Mr.  Arbutlinot  Lane  have  a[)i)eared  lately 
in  the  Journal  of  Anatomy  and  Physiology,  in  which  the 
author  shows  that  in  certain  trades,  such  as  shoemiiking, 
coal-heaving,  Ac,  the  effect  upon  the  body  is  such  that  the 
occupation  may  actually  be  discovered  by  an  examination 
of  the  hkeloton  of  the  subject.  In  the  last  of  these  papers, 
on  "The  Anatomy  of  the  Shoemak{;r,"  *  Mr.  Lane  gives  a 
most  detailed  account  of  the  manner  in  which  the  charac- 
teristic positions  and  actions  of  shocimaking  have  produced 
cfifccts  upon  almost  every  system  of  the  body  ;    while  in  a 

•  Journal  of  Analomy  and  Phyiiology,  new  iicririi,  t<iI.  xxii. ,  i>,  1)9.''.. 
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former  paper  he  was  able  from  a  careful  examination  of 
the  body  to  discover  that  the  man  had  been  a  "  trimmer" 
on  board  ship,  employed  in  arranging  and  storing  the 
cargo  and  coal,  and  therefore  accustomed  to  lift  up  and 
throw  heavy  weights. 

But  Mr.  Lane  goes  even  further,  and  in  one  of  his 
papers,  entitled  "Can  the  Existence  of  a  Tendency  to 
Change  in  the  Form  of  the  Skeleton  of  the  Parent  Result 
in  the  Actuality  of  that  Change  in  the  Offspring?"* 
he  advances  the  idea  that  such  changes  as  we  are  con- 
sidering can  be  inherited  and  intensified,  so  that  in  a 
family  of  shoemakers  the  effect  in  say  the  grandson 
may  be  very  much  more  marked  than  it  was  in  the 
grandfather  ;  and  Professor  Sir  William  Turner,  of 
Edinburgh,  informs  me  that  he  is  of  opinion  that  the 
particular  habits  of  a  tribe,  such  as  the  tree -climbing 
Australians,  or  those  natives  of  the  interior  of  New  Guinea 
whose  houses  are  built  in  the  upper  branches  of  lofty  trees, 
not  only  affect  each  generation  individually,  but  have  an 
intensified  action  through  the  influence  of  heredity.!  In 
these  and  other  papers  by  anatomists  I  find  no  reference  to 
the  action  of  natural  selection,  although  it  is  obvious  on  a 
little  reflection  that  that  process  may  help  considerably, 
since  any  favourable  variation  in  the  skeleton  which 
enabled  its  possessor  to  adapt  himself  more  readily  to 
his  peculiar  surroundings,  such  as  tree-climbing,  would  be 
of  advantage  in  the  struggle  for  existence,  and  would 
therefore  be  marked  out  for  survival  by  the  eliminating 
action  of  natural  selection. 

Another   factor   in   evolution   which    Herbert    Spencer 

*  Jour.  Anat.  and  Physiol.,  vol.  xxii.,  p.  215.     1888. 

t  See  his  Report  on  the  Human  Skeletons  obtained  during  the  Challenger 
Expedition  (Zool.  Chall.  Exp.,  pt.  xlvii.),  pt.  ii.,  p.  88;  and  also  Jour.  Anat. 
and  Physiol.,  vol.  xxi.,  p.  473.     1887. 
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draws  attention  to  is  the  direct  action  of  the  environment.* 
He  points  out  very  truly  that  this  action  is  accountahle 
for  the  beginning  of  that  marked  difference  between  the 
outside  and  the  inside  of  organisms  which  is  ahnost 
miiversal,  and  which  we  recognise  when  we  speak  of  the 
ectosarc  and  endosarc  of  a  Protozoon,  the  ectoderm  and 
endoderm  of  the  Metazoa,  the  epiblast  and  hypoblast 
of  embryos,  and  when  we  distinguish  a  skin,  integument 
or  exoskeleton  from  the  organs  beneath.  The  first  formed 
organisms  must  have  been  homogeneous  protoplasm,  and 
the  direct  action  of  the  environment  or  external  medium, 
by  causing  the  first  differentiation  between  the  external 
and  the  internal  layers,  and  by  producing  slight  differences 
between  the  individuals  was,  as  Spencer  says,  the 
primordial  factor  of  organic  evolution,  and  was  the  cause 
of  the  first  variations  without  which  natural  selection 
could  not  take  place. 

Although  we  may  admit  the  modifying  eflfect  of  the 
direct  action  of  the  environment,  still  it  is  exceedingly 
difficult  in  any  particular  case  to  distinguish  between  the 
result  of  this  action  and  that  of  natural  selection.  A  few 
weeks  ago,  while  collecting  animals  at  low  tide  on  the 
west  coast  of  Scotland,  I  found  in  a  rock  pool  a  peculiarly 
coloured  specimen  of  the  ccjuimon  sea-slug  Doris  tiihcr- 
culata.  It  was  lying  on  a  mass  of  volcanic  rock  (of  which 
there  was  a  good  deal  in  the  neighbourhood)  of  a  dull  gncn 
colour,  partially  covered  with  rounded  spreading  patches  of 
a  purplish  pink  Nullipore,  and  having  numerous  whitish 
yellow  Spirorbis  shells  scattered  all  over  it — the  general 
e£rect  being  a  mottled  surface  (»f  <lull  green  and  jiink 
pepi)ered  over  with  little  loimd  cream-(;oloured  spots.    The 

•  Hef  ulsri  Kimcr,  "  I)i«"  Ki»tJitolnui({  cii-r  Artrn  auf  (iriind  vmi  Vfrcrlmii 
•rwor)x>ner  KiKfriivh*ft<'ii  ii*rh  dun  (Som;!/.!-!!  <»igiiiii»flion  WacliBciiK,"  Jena, 
1888 
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upper  surface  of  the  Doris  was  of  precisely  the  same  colours 
arranged  in  the  same  way,  so  that  one  could  look  at  it  for 
some  little  time  as  it  lay  in  the  pool  before  becoming  aware 
that  it  was  other  than  a  part  of  the  surrounding  rock.  My 
companion  and  I  were  both  greatly  struck  by  the  closeness 
of  this  mimetic  resemblance  to  the  surrounding  colouring. 
We  picked  up  the  Dor-is  and  remarked  the  brightness  and 
the  unusual  character  of  its  markings,  and  then  replaced  it 
upon  the  rock,  when  it  once  more  became  inconspicuous. 

Now,  there  can  be  no  doubt  that  this  protective  resem- 
blance was  not  accidental.  It  must  have  been  brought 
about  by  some  modifying  influence,  but  in  answer  to  the 
question  as  to  what  influence  had  been  at  work,  two  sets 
of  evolutionists  might  give  very  different  answers.  The  one 
set  of  philosophers  might  say  the  colouring  of  this  Doris  is 
evidently  the  result  of  the  direct  action  of  the  environment; 
while  another  set  would  argue  that  the  condition  has  been 
brought  about  by  natural  selection  acting  upon  congenital 
variations  produced  purely  as  the  result  of  heredity ;  and  I 
do  not  see  how,  in  the  present  state  of  our  knowledge,  an 
impartial  judge  could  decide  which  was  the  correct  theory. 

My  own  impression,  which,  however,  I  cannot  support 
by  any  evidence,  is  that  probably  both  processes  were  at 
work  in  the  evolution  of  this  and  similar  peculiarly  coloured 
specimens.  I  believe  in  natural  selection  as  being  the 
most  powerful  and  most  constantly  acting  of  the  factors, 
but  I  think  it  probable  that  some  influence  is  exercised 
directly  by  the  environment,  perhaps  in  the  way  of 
producing  non-inherited  variations  in  the  most  advan- 
tageous direction,  which  are  then  picked  out  by  natural 
selection.  But  in  order  to  settle  this  and  many  similar 
questions  in  the  philosophy  of  Biology,  it  would  be 
necessary  to  carry  out  a  series  of  carefully  devised 
experiments,    extending   over    a    number   of  generations. 
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The  general  lines  upon  which  such  experiments  would  be 
made  may  be  indicated  b}'  the  questions  • — 

Would  the  young  of  our  Doris  inherit  or  develope  the 
peculiar  colom-ing  if  placed  in  different  suiTOundings  ? 
Would  they  develope  a  protective  colom-  if  placed  in  such 
circumstances  that  the  action  of  natural  selection  would 
be  prevented  as  far  as  possible  by  the  elimination  of 
competition  ?  And  would  a  mimetic  resemblance  to  their 
surroundings  be  produced  much  more  rapidly  if  they  were 
placed  under  circumstances  of  severe  competition?  I 
fancy  the  last  two  questions  would  be  answered  in  the 
affirmative,  and  thus  indicate  that  while  natural  selection 
is  the  more  powerful  influence,  the  environment  has  also 
some  direct  effect. 

If,  however,  we  agi-ee  with  Herbert  Spencer  and  some 
other  evolutionists  that  there  are  other  factors  besides 
natural  selection  in  evolution,  that  use  and  disuse,  the 
environment,  and  physiological  selection  all  play  their 
subordinate  parts  in  the  modificati(Hi  of  species,  and  that 
acquired  characters  are  handed  on  by  heredity  to  future 
generations,  then  we  find  ourselves  at  once  brought  into 
conflict  with  the  latest  and  most  generally  approved  theory 
of  heredity  to  wliich  I  must  now  direct  your  attention. 
Many  theories  liave  been  brought  forward  to  account  for 
the  well-known  fact  that  like  tends  to  produce  like — that 
the  characters  of  the  parents  and  otinr  iiiiccstois  are 
handed  down  to  tlie  offH[»ring.  Twenty  years  ago  Darwin 
enunciated  his  tlu-ory  of  "  Pangenesis,"  which  was  tiiat 

"  Every  (msII  of  tlic  anitiialH  \x»\y,  ho  Ioii>{  aa  it  is  not  too  liij^lily 
(lilTeraDtiatcd,  thrown  ofT  goniinulcM,  whicli  arc  caiMlilv  of  iiitilti|ilying 
by  fiMion,  au<l  which  n'tain  the  ch/irurtiirinlicH  of  the  cuIIh  from  wliirh 
they  arwM!,  uri'l  an-  raiinlilc  of  r<|iro<lii(iiif{  th«Mn  »f  hoiiio  fiiliiro  jioriod  hy 
ilevelnpinK  into  niniilar  cflln.  ThPK<>  ^<'tiiiiitili-i«  arc  traiiMtiiittiMl  to  tho  iiirH|iiiii^ 
by  means  of  X\\v  re|>ro«liiriivc  elemr-tif*,  ami  may  remain  <iorniaiit  in  tlio  now 
indiTiiiiuil  for  a  time,  or  oven  through  a  nuni)H<i   of  genoratioua.     Whan  tiiuy 
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finally  develop  into  cells  it  is  as  a  result  of  their  affinity  for  allied  gemmules 
produced  before  them,  and  which  have  just  attained  their  full  development."* 

In  1876,  Mr.  Francis  Galtonf  proposed  a  most  important 
modification  of  Pangenesis  to  the  effect  that  out  of  the 
total  nmnber  of  gemmules  contained  in  the  fertilized 
ovum,  and  to  which  collection  he  applies  the  term"stirp," 
only  a  few  develope  in  that  generation  into  cells,  while 
the  rest  form  a  mass  of  dormant  gemmules  which  are 
handed  on  from  generation  to  generation  by  the  repro- 
ductive elements,  a  few  of  the  gemmules  developing  in 
each  generation  into  cells  and  so  conveying  to  the 
individuals  of  that  generation  ancestral  characteristics. 
This  idea  of  a  certain  portion  of  living  matter  which  is 
immortal,  being  passed  on  from  generation  to  generation, 
and  forming  a  connecting  link  between  ancestors  and  their 
posterity,  has  been  adopted  by  nearly  all  subsequent  writers 
on  heredity,  and  most  of  the  recent  speculations  may 
therefore  be  regarded  as  modifications  of  Galton's  theory. 

In  1883,  in  a  paper  read  before  the  Literary  and  Philo- 
sophical Society  of  Liverpool,  entitled  "Kemarks  upon 
the  Theory  of  Heredity,"  I  I  proposed  a  modification  of 
Galton's  theory,  which  I  believe  relieved  it  of  a  difficulty 
under  which  it  had  laboured.  My  addition  to  the  theory 
was,  ''that  the  body  of  the  7iew  individual  is  formed,  not  by 
the  development  of  gemmules  alone  and  independejitly  into 
cells,  but  by  the  gemmules  in  the  cells  causing  by  their 
affinities  and  repulsions  these  cells  so  to  divide  as  to  give 
rise  to  new  cells,  tissues  and  organs."  This  suggestion  gets 
over  the  histological  difiiculty  that  cells  are  always  formed 
from  pre-existing  cells  and  not  from  gemmules,  and  it 
likewise  places  the  theory  of  heredity  in  direct  connection 

*  Variation  of  Plants  and  Animals  under  Domestication,  vol.  ii.,  p.  357,  1868. 

t  Jouru.  Authropol.  Instit. ,  vol.  v.,  p.  329. 

X  Pvoc.  Lit.  and  Phil.  Soc,  L'pool,  vol.  xxxviii.,  p.  77,  read  Nov.  26th,  1883. 
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with  recent  observations  on  cell  structure  and  cell  division 
by  showing  that  the  "  karyokinetic "  changes  in  the 
nucleus  might  be  interpreted  as  the  optical  expression 
of  the  activity  of  the  inherited  gemmules  in  the  cell. 

This  idea  of  heredity  was  apparently  in  the  scientific  air 
at  that  time,  since  a  number  of  modifications  of  the  theory 
continued  to  appear  during  the  following  two  years  leading 
up  to  Weismann's  very  complete  and  elaborate  theory  of 
the  continuity  of  the  germ-plasma,*  published  in  1885. 
The  central  idea  of  this  theory  is  very  similar  to  that 
of  Galton's,  and  is  that  the  germ  cells  or  reproductive 
elements  arise  not  from  the  body  of  the  individual,  but 
direct  from  the  parent  germ  cell.  Thus  a  living  substance, 
which  Weismann  calls  the  germ-plasma,  passes  over  from 
one  generation  to  another — the  germ  cells  of  succeeding 
generations  being  related  to  one  another  very  much  as  are 
a  series  of  unicellular  organisms,  such  as  Amocbcc. 

Weismann  wcrked  out  the  theor}"^  so  admirably,  showing 
its  connection  with  the  facts  and  principles  of  Biology, 
and  supported  it  by  such  powerful  arguments,  that  it  was 
at  once  received  as  an  important  contribution  to  biological 
philosophy,  and  has  been  largely  discussed  and  pretty 
generally  accepted  during  the  last  few  years.  The  only 
dilhciilty  which  I  personally  feel  in  regard  to  it — and  it  is 
one  which  applies  equally  to  all  of  these  allied  theories — is 
its  aspect  towards  acquired  characters.  If  the  gemmules 
or  the  particles  of  germ-plasma  which  produce  tli(>  body 
of  an  individual  are  derived,  )iot  from  the  body  of  the 
])arent  animals,  but  from  their  dormant  geniniulcs  or 
genn-plasma,  then  it  is  dilhcult  to  se(!  Ikjw  any  characters 
in  th(r  parents,  produced  by  such  influences  as  use  and 
disuse    and    the    action    of    the    environment,     can     be 

•  "Die  Contitiuitat  Aft  KcimiilMiim'fi  ols  CriiiKllngc  finor  Tlicoric  dor 
Vererbung,"  Jpn»,  ISHi  ;  and  Bcrcral  otlu-r  ]>a|>crii  nincc. 
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conveyed,  according  to  this  theory  of  heredity,  to  the 
offspring.  But  we  have  already  seen  that  there  are  some 
reasons  for  beheving  that  such  acquired  characters  are 
inherited.  Whether,  then,  are  we  to  rehnquish  a  theory 
which  is  in  accord  with  most  of  the  facts  of  heredity  and  is 
supported  by  strong  evidence,  or  are  we  to  adopt  this 
theory,  and  deny  that  acquired  characters  are  inherited 
because  our  theory  cannot  explain  such  an  inheritance. 
The  former  would  be  rash  until  we  have  a  better  theory  to 
substitute  :  the  latter  would  be  unscientific.  It  is  better 
to  take  neither  course,  but  to  adopt  the  germ-plasma 
theory  as  a  provisional  theory  of  heredity,  with  the 
addition  that  acquired  characters  may  be  inherited,  though 
we  are  still  ignorant  of  the  process  by  which  that  is 
effected. 

In  this  question  of  the  bearing  of  acquired  characters 
upon  the  theory  of  heredity,  we  have,  then,  a  most 
important  point  in  the  philosophy  of  Biology,  in  regard  to 
which  there  is  still  some  doubt  and  some  difference  of 
opinion  amongst  evolutionists,  and  it  is  a  matter  which 
should,  if  possible,  be  settled  experimentally.  Although  a 
boundless  field  for  work  stretches  out  in  every  direction 
around  the  biologist,  still  what  most  seriously  demands 
our  attention  at  present  is,  I  believe,  practical  work, 
especially  observations  and  experiments  having  a  bearing 
upon  evolutionary  problems — work  which  will  support 
and  control  our  speculations,  and  which  must  be  carried 
on,  not  in  the  study,  but  in  the  laboratory  and  the 
biological  station,  in  the  field  and  on  the  sea-shore. 

There  have  been  during  recent  years,  as  we  have  seen,  a 
number  of  remarkable  essays  upon  the  various  parts  of  the 
theory  of  evolution — all  of  them  rex^lete  with  ideas  sug- 
gestive of  lines  of  research  and  subjects  for  observation 
and  experiment;  and  the  value  of  these  speculations  and 
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suggestions  must  now  be  worked  out  by  the  practical 
naturalist.  Darwin  himself  devoted  many  years  to  the 
systematic  study  of  the  Cimpedia.  He  tells  us  that  no 
one  has  a  right  to  examine  the  question  of  species  who  has 
not  minutely  described  many,  and  that  opinion  has  been 
recently  endorsed  by  the  President  of  the  Biological 
Section  of  the  British  Association.* 

A  clear  and  vi\-id  impression  of  such  matters  of 
fundamental  importance  as  the  struggle  for  existence, 
the  action  of  natural  selection,  the  benefit  of  protective 
colouring,  the  completeness  and  the  advantage  of 
mimicry,  and  the  utility  of  specific  characteristics  can 
only  be  gained  by  one  who  has  practically  studied  the 
subject  by  obser\'ing  the  organisms  in  their  living  con- 
dition amongst  their  natural  sun-oundings.  During  the 
last  few  years  I  have  had  occasion  to  study  somewhat 
closely  the  fauna  of  the  sea-shore  at  different  parts  of  our 
coast.  I  have  spent  many  most  delightful,  and  to  me 
most  instructive,  hours  on  the  rocky  beach  at  Puffin 
Island,  and  elsewhere,  at  extreme  low  water,  watching  the 
animals  and  plants  in  their  natural  conditions  ;  and  I  am 
sure  that  it  is  of  primary  importance  to  all  students  of 
natural  history,  but  esjx-cially  to  the  philosophic  biologist 
who  w<juld  concern  liimself  with  the  [)r(tblcnis  of  evolution, 
that  he  should  thus  become  practically  acquainted  with 
the  different  forms  of  life  in  their  native  haunts,  tluit  )i(» 
should  Hce  for  hiinscslf  their  variations  and  their  resom- 
blanccs,  their  habitn,  and  their  conipli(;at('d  relations  to  all 
around  them. 

Of  all  the  regions  of  the  sea  and  land,  so  far  as  my 
experience  goes,  by  far  the  most  prolific  (»f  animal  life 
is  that  region  of  the  shore  which  is  known  as  the 
upper  edge  of  the  Laminnrian  zone.     It  lies  just  beyond 

•  Nature,  rol.  xxxriii.,  j..  471.  .Vpt.  13th,  1888. 
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the  ordinary  beach,  and  is  only  exposed  at  the  lowest 
spring  tides.  It  is  the  zone  where  the  great  tangled 
brown  masses  of  the  oar-weed  or  Laminaria  are  found, 
and  it  is  there  that  marine  invertebrate  life  is  to  be  seen 
in  its  greatest  profusion ;  it  is  there  that  the  competition 
is  keenest  between  allied  forms  of  animals,  that  the 
struggle  for  existence  is  carried  on  most  fiercely ;  it  is  there 
probably  that  evolution  is  going  on  most  rapidly,  there 
that  its  conditions  may  most  advantageously  be  studied. 

On  turning  over  a  large  stone  on  this  region  of  the 
shore,  or  when  coming  suddenly  upon  a  small  pool  or  a  little 
cave,  the  sides  of  which  are  clothed  with  various  forms  of 
animal  life,  it  is  extremely  instructive  to  the  evolutionist 
to  notice  which  are  the  most  conspicuous  forms,  and  to 
try  to  account  for  their  want  of  any  protective  colouring 
or  attempt  at  concealment.  My  experience  is  that  the 
animals  which  first  attract  attention  are  those  which  move 
rapidly,  such  as  many  of  the  Crustacea  and  of  the  Annelids. 
The  movements  which  render  these  animals  conspicuous 
conduce  in  most  cases  to  their  escape  from  enemies,  but  it 
is  interesting  to  find  that  some  animals  which  are  able  to 
move  have  actually  acquired  the  habit  of  lying  perfectly 
still  so  as  to  escape  observation. 

The  next  most  conspicuous  animals  I  find  to  be  the 
pure  white  calcareous  and  some  of  the  scarlet  and  other 
bright-coloured  siliceous  sponges.  Now,  these  are  all  of 
them  animals  which  are  very  completely  protected  from 
enemies  by  the  numerous  sharp  -  pointed  spicules  with 
which  they  are  provided.  The  gleaming  white  Compound 
Ascidians  {Leptoclinum)  may  be  placed  in  the  same 
category,  as  they  likewise  are  all  richly  supplied  with  sharp- 
pointed  spicules.  Some  of  the  Polyzoa  are  also  very 
highly  coloured  and  at  once  attract  attention,  but  they 
seem  to  be  all  forms  which  are  either  well  protected  from 
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possible  injury  by  their  calcareous  armour,  such  as  the 
Escharidffi  and  other  relations  of  Lepralia,  or  else  are  well 
supplied  with  snapping  sharp-beaked  avicularia,  such  as 
the  species  of  Bugula*  &c.  Most  of  the  other  animals, 
which  are  defenceless,  will  be  fomid  to  be  either  of  quiet 
greys  and  browns  or  other  dull  shades,  or  to  be  protected 
by  a  marked  resemblance  in  their  colouring  to  the  stones 
and  sea-weeds  on  which  they  lie,  or  to  some  of  the  above- 
mentioned  conspicuous  animals  which  are  able  to  take 
care  of  themselves. 

A  few  marked  instances  of  this  mimetic  resemblance 
to  other  organisms  have  come  under  my  notice.  One  of 
these  was  the  case  of  a  brilliant  red  Turbellarian  worm 
{Leptoplana  sp.  ?),  which  was  found  at  Puffin  Island 
creeping  on  the  surface  of  a  colony  of  Mucronella  coccinea 
of  the  same  colour ;  and  several  of  the  other  Tm*bel- 
laiians  resemble  the  Compound  Ascidians  upon  which 
they  are  found.  Another  example  was  a  pinkish  purple 
Aniphipod  {Calliopius  ywrvegicus),'^'\\\c\\  was  exactly  of  the 
same  tint  as  one  of  the  encrusting  Nullipores  in  the  shore 
pools.  I  watched  this  animal  for  a  considerable  time  one 
morning  at  Puffin  Island,  imd  lound  tliat  in  its  many 
excursions  about  the  pool  it  very  rarely  left  the  parts 
coloured  like  itself,  and  that  when  I  removed  it  to  a  patch 
of  bare  rock  it  at  once  took  refuge  again  on  the  protecting 
Nullipore. 

Another  of  the  fundamentals  of  evolution  which  is  well 
illustrated  by  the  fauna  of  tiic  Laniinarian  zone  is 
"variation,"  a  subject  which  requin.'S  careful  observation 
and  experiment  as  much  as  any  in  llir  wide  range  of 
Biology.  It  is  most  in)i)ortaiit,  on  acccjiwit  of  tli(!  obvious 
bearing  upon  species,  that  we  should  know  something  of 

•  The  orangc-colourol  Hugula  (urbinata  in  certainly  on**  '.f  lli<-  tiiost 
roii^picaooa  «nimaU  aliout  low  water  mark  at  riifnn  IkIhh'I. 
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the  limits  of  variation — if  indeed  there  are  any — and  the 
conditions  which  determine  its  direction  and  extent  in  any 
particular  species.  The  relative  importance  also  of  the 
external  conditions  on  the  one  hand  and  of  the  mixing  of 
hereditarily  acquired  maternal  and  paternal  and  their 
respective  ancestral  tendencies  on  the  other  hand  in 
influencing  variation  is  still  quite  unknown,  and  is  well 
worthy  of  the  attention  of  the  able  and  enthusiastic  young 
biologist  who  is  ambitious  of  leaving  a  name  immortal  in 
the  annals  of  his  science,  and  who  does  not  shrink  from 
what  is  perhaps  the  most  difficult  and  the  most  laborious 
piece  of  work  awaiting  investigation.  That  man  who  can 
tell  us — not  as  a  mere  matter  of  more  or  less  probable 
speculation,  but  as  an  accurate  induction  from  careful 
and  adequate  observation  and  experiment — why  certain 
variations  occm'  and  what  conditions  influence  them,  has 
reserved  for  him  a  position  in  the  Temple  of  Evolution 
second  only  to  that  of  Charles  Darwin  himself. 
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SECOND  ANN'UAL  REPORT  of  the  LIVERPOOL 

MARINE   BIOLOGICAL    STATION   on 

PUFFIN   ISLAND. 

By  W.  a.  Herdmax,  D.Sc.  F.LS.,  F.U.S.E, 

DEBBT    PROFESSOR   OF    NATURAL    HISTORY    IS   CNIAERSITY   COLLEGE,   LIVERPOOL;    CHAinMAK 
OF    THE   LIVERPOOL   MARINE    BIOLOGY   COMMITTEE,   AND   DIRECTOR   OF   THE   STATION. 

[Read  9th  November,  1888.] 

The  Report  upon  the  foundation  and  first  season's  work 
of  the  Puffin  Island  Marine  Biological  Station  which  was 
read  before  this  society  at  the  corresponding  meeting  to  this 
one  in  last  session,  brought  the  account  of  the  affairs  of 
the  station  up  to  December,  1887.  Since  then  the  usual 
work  has  been  carried  on  steadily  during  the  past  year, 
without  break  and  without  any  very  striking  feature.  The 
committee  are  glad  to  be  able  to  report  that  the  station 
lias  been  largely  taken  advantage  of  during  some  of  the 
spring  and  summer  mouths,  and  that  as  a  result  a  great 
mass  of  material  has  been  collected,  and  a  good  deal  of 
practical  work  has  been  carried  on. 

The  following  biologists  have  visited  and  worked  at  the 
station  since  the  opening  in  the  end  of  May,  1887  : — 

DATE.  N.VMK.  WOnK. 

1887. 

Hay.       A.  •).  Walk' r,  F.L.S.,  Cheater Ainpiiij)o<lii  and  liiglior 

(."niHtaeea. 

Dr.  KIIU,  F.E.S.,  Livcriiool    Attiniaria. 

H..I.   Harvey  (iiUmu,   M.A.,  F.R.S.E.,  Uni- 

vcmity  College,  Liverpfjol Algiu. 

Prof.    Hcrdtiian,    D.Sc.,    K.L.S.,    Uuivorsity 

College,  Livcr|iool Tunicata  and  general. 

.1.  I/omaa,  A.N.S.S.,  Liverp<Kil  I'olyzoa. 

.1.  A.  Clubh,  UniverHity  College,  Livcr]H}ol...  fJcnerol. 

J.  Vicam,  l(o'>tlo  Nudil>rauchiata. 

Prof.  Reginalrl  W,  I'liillil-,  I'-  «"     It.iv.r.ity 

College,  Itaiigor    Algir. 


24  LIVEEPOOL   BIOLOGICAL   SOCIETY. 

DATE.  NAME.  WORK. 

1887. 

June.      Prof.  F.  T.  Paul,  University  College,  Liverpool.  General. 

L  C.  Thompson,  F.L.S.,  Liverpool  Copepoda and  other  sur- 
face animals. 

Prof.  Herdman,  Liverpool   Tuuicata  and  general. 

J.  A.  Clubb,  University  College,  Liverpool...  General. 
Jidy.      J.  Lomas,  Liverpool Polyzoa. 

Prof.  Herdman,  Liverpool  Tunicata,  &c. 

R.  J.  Harvey  Gibson,  Liverpool Algae. 

J.  A.  Clubb,  University  College,  Liverpool...  General. 
August.  J.  W.  Gregory,  F.G.S.,  British  Museum Annelids,  &c. 

Pr.R.  Hanitsch,  University  College,  Liverpool    Mollusca,  &;c. 

Alfred  Leicester,  Liverpool Mollusca  and  Rotifera. 

J.  A.  Clubb,  University  College,  Liverpool  ...  General. 
Sept.       J.  W.  Gregory,  F.G.S.,  British  Museum Annelids,  &c. 

Dr.  R.  Hanitsch,  University  College,  Liverpool.  Mollusca,  &c. 

Alfred  Leicester,  Liverpool Mollusca  and  Rotifera. 

L  C.  Thompson,  F.  L.S. ,  Liverpool  Copepoda,  &c. 

A.  0.  "Walker,  F.L.S.,  Chester  Amphipoda,  &c. 

Prof.  Herdman,  Liverpool  Tunicata,  &c. 

J.  A.  Clubb,  University  College,  Liverpool...  General. 

[On  September  3rd,  a  party  of  biologists,  from  the 
meeting  of  the  British  Association  at  Manchester, 
visited  the  station.] 

Dec.       R.  McMillan,  Liverpool   General. 

Prof.  Herdman,  Liverpool  Tuuicata,  &c. 

1888. 

March.  R.  J.  Harvey  Gibson,  Liverpool Algae. 

W.  R.  Melly,  University  College,  Liverpool...  Hydroida. 

Prof.  R.  W.  Phillips,  Bangor Algae. 

W.  H.  Gardner,  University  College,  Liverpool.  General. 

Dr.  R.  Hanitsch,  University  College,  Liverpool.  Odontophores  of  Gastro- 
poda and  general. 

Prof.  Herdman,  Liverpool   Tunicata,  &c. 

April.    Prof.  R.  W.  Phillips,  Bangor,  and  two  students 

from  University  College,  Bangor Algae. 

W.  R.  Melly,  Universit}  College,  Liverpool...  Hydroida. 

Dr.  R.  Hanitsch,  University  College,  Liverpool.  Odontophores  of  Gastro- 
poda and  general. 

June.      \.  C.  Thompson,  F.Ii.S.,  Liverpool  Copepoda,  &c. 

R.  McMillan,  Liverpool   General. 
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I>ATE.  NAME.  WORK. 

1888. 

June.      Prof.  Herdman,  Liverpool  Tunicata. 

Dr.  Thomai!,  Llandmino General. 

July.      F.  Victor  Button,  Chester  Algie. 

C.  Tinimins,  Runcoru  Dredging. 

C.  Herbert  Hiu-st,  Owens  College,  Manchester.   Polyzoa,     Xudibranchs, 

an<l  general. 

Prof.  Herdman,  Liverpool  Tunicata  and  general. 

.iugust.  C.  Herbert  Hui-st,  Owens  College,  Manchester.   Polyzoa,    Xudibranchs, 

and  general. 

S.  Xowell,  Univei-sity  College,  Liverpool  General. 

J.  A.  Clubb,  Univei-bity  College,  Liverpool  ...  General. 

Prof,  lieginald  Phillips,  Bangor Algre. 

Sept.       C.  Herbert  Hui-st,  Owens  College,  Manchester.  Polyzoa,    Kudibranchs, 

and  general. 

Prof.  Herdman,  Liverpool  Tunicata  and  general. 

A.  0.  Walker,  F.L.S.,  Chester  Aniphipoda,  &c. 

H.  Horrocks,  Owens  College,  Manchester    ...  Cieneral. 

J.  A.  Clubb,  University  College,  Liverpool...  General. 

Prof.  Kcgiuald  Phillips,  Bangor Algae. 

A.  T.  Allen,  Owens  College,  Manchester General. 

There  are  two  iiiip(jrtant  function.s  wliicli  a  l)iological 
station  like  ours  may  be  expected  to  perform.  The  first  is 
to  afford  opportunity  to  the  younger  hiol(jgists  and  students 
of  the  neighbourhood  of  making  themselves  acquainted 
witli  marine  animals  and  plants,  alive  and  in  their  natuiai 
conditions,  and  of  learning  how  to  investigate  a  fauna,  and 
how  to  conduct  research  work  in  general.  Looked  at 
from  this  point  of  view,  although  the  Puffin  Island  Station 
has  been  fairly  successful  during  the  past  year,  there  is  room 
for  considerable  imi)n)Venient.  We  have  had  a  few  students 
from  University  College;,  Liverpool,  a  couple  from  tlu; 
Owens  College,  Manchester,  a  couple  from  the  North  Wales 
College  at  Bangor,  and  one  from  tli(;  (Jrosvenor  Museum, 
Chester;  but  still,  during  a  considerable  ]»art  of  tlu;  fiiu 
w^eather  of  summer,  the  best  time  of  the  year  for  work  at 
such  an  institution,  there  was  frequently  accon)modation  for 
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more  workers,  and  sometimes  the  laboratory  was  mioc- 
cupied.  The  committee  would  be  glad  to  see  the  station 
taken  advantage  of  to  the  fullest  extent  by  the  students  of 
the  neighbouring  colleges.* 

The  second  important  function  of  such  a  biological 
station  is  to  procure  supplies  of  specimens  of  the  various 
groups  of  animals  required  by  the  specialists  who  are 
engaged  in  working  up  the  Fauna  and  Flora  of  Liverpool 
Bay.  And  it  is  in  this  direction  that  the  Puffin  Island 
institution  has  done  most  service  to  science.  It  is  a 
singular  and  most  encouraging  circumstance  that  on,  I 
believe,  every  visit  of  members  of  the  L.M.B.  Committee 
to  the  island  their  dredging  and  tow-nettiag  operations 
have  been  rewarded  by  the  capture  of  one  or  more  species 
new  to  the  district,  and  in  many  cases  new  to  the  British 
Seas;  while  several  species  new  to  science  have  been 
found  during  the  past  year. 

Mr.  A.  0.  Walker,  F.L.S.,  who  has  charge  of  the  higher 
Crustacea  of  the  district,  and  who  is  now  engaged  upon  a 
report  which  we  shall  have  before  us  at  a  future  meeting  of 
the  society,  informs  me  that  twenty-two  species  new  to 
our  fauna  have  been  added  in  his  department,  including 
one  or  two  new  to  the  British  seas,  two  Amphipods 
probably  new  to  science,  and  three  species  of  Cumacea, 
all  new  to  our  district. 

Mr.  I.  C.  Thompson,  F.L.S.,  reports,  in  regard  to  the 
Copepoda,  that  since  his  last  paper  (written  in  November, 
1887)  in  our  recently  published  volume  of  Proceedings, 
the  tow-net  gatherings  made  by  members  of  the  com- 
mittee, or  by  the  curator  of  the  station,  Mr.  Rutherford, 

*  Students  of  any  of  the  above-mentioned  colleges  are  offered  lodging  and 
the  use  of  the  laboratory  at  the  station  at  the  rate  of  ten  shillings  per  week. 
Four  simple  meals — breakfast,  dinner,  tea,  and  supper — are  provided  by  the 
curator  at  about  cost  jirice,  averaging  three  shillings  a  day. 
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have  yielded — two  species  new  to  scieuce,  one  [PonteUa 
hroyeri)  new  to  British  seas,  and  eight  other  species  new 
to  the  district.  Of  the  two  new  to  science,  the  one  is 
a  Lernaeau,  while  the  other  belongs  to  the  interesting 
new  family  of  the  Cynibasoniatidae  which  has  been  lately 
established  by  Mr.  Thompson.  The  first  known  species  of 
Cymhasuma  was  C.  rigidum,  found  at  the  Canary  Islands 
in  1887  by  Mr.  Thompson,  and  shortly  afterwards  in  the 
Mediterranean  by  Dr.  Bruce,  of  Malta.  Then  a  second 
species  of  the  same  genus,  Cymhasoma  hcnhiuuii,  was 
described  last  year  by  Mr.  Thompson  from  specimens 
found  round  Puffin  Island.  Since  then  this  species  has 
been  found  in  large  numbers  by  Mr.  Sinel  at  Jersey,  and 
by  Mr.  W.  S.  McMillan  at  Torbay.  Lastly,  a  recent 
tow-net  gathering  sent  by  Mr.  Ixutherford  from  Puffin 
Island  contains  a  specimen  of  what  must  be  regarded  as 
a  third  species  of  the  genus  Cymhasoma.  For  all  of  these 
discoveries  and  additions  to  onv  f.uuia  we  are  indebted  to 
the  Puffin  Island  Biological  Station. 

The  chief  events  of  the  year  have  been  as  follows: — The 
small  steam  launch,  which  was  referred  to  in  our  last 
lieport  as  having  been  acquired  for  the  station,  has, 
unfortunately,  proved  a  total  faihne.  It  was  taken  down 
to  Putlin  Island  early  in  tlie  year,  but  met  with  a  sciics 
of  mishaps,  such  as  running  on  a  reef  of  rock,  lilliiig.  and 
hiiiking  near  the  lighthouse  on  Pennion  Point,  and  fnially 
developed  a  leak  in  the  fire  liolc,  wliidi  would  have 
rendered  e.xtensive  repairs  iKiccssaiy.  If  soon  became 
evident  to  the  committee  that  on  account  of  the  ninncrous 
reefs  and  sand-banks  aroinid  tlu;  island,  tlic;  strong  currents, 
and  the  total  absence  of  any  shelter  along  the  coast  line, 
the  launch  wuh  (juittr  unsuiliible  for  the  situation  and 
beyond  the  powers  of  the  very  limited  Ktalf  :ni<l  a|.|.han(  <  s 
at  the  station.     She  lias  now  been  taken  up  fo  iir.oiinKi j^, 
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and  the  committee  are  eiideavouriug  to  dispose  of  her, 
with  the  view  of  obtaining  in  her  place  a  small  sailing  boat. 

Dm-ing  the  gale  of  last  week  the  station  met  with  a 
serious  mishap  in  the  total  loss  of  the  very  useful  rowing 
boat,  which  has  been  in  constant  service  since  June,  1887. 
The  boat  was  carried  away  from  her  anchorage  on  the 
night  of  1st  November,  and  was  washed  ashore  in  pieces 
at  Penmon  Point  on  the  following  day.  Although  the 
very  limited  amount  of  the  funds  in  the  Treasurer's  hands 
did  not  warrant  any  such  expenditure,  still  on  an  island  a 
boat  is,  of  course,  indispensible,  so  a  new  one  has  been 
purchased  and  sent  down  to  the  station. 

Turning  now  to  the  more  scientific  part  of  the  year's 
record,  we  find  that,  during  Easter,  Mr.  Harvey  Gibson, 
Dr.  Hanitsch,  Mr.  W.  R.  Melly  and  Professor  Herdman 
visited  the  station,  and  although  they  were  occasionally 
driven  into  the  laboratory  from  the  rocks  by  a  biting 
north-east  wind  and  showers  of  sleet,  and  on  one  day  had 
the  whole  island  covered  by  a  layer  of  snow,  still  a  good 
deal  of  shore  and  laboratory  work  was  carried  on,  and  one 
good  day's  dredging  off  the  north  end  of  the  island  (see 
chart,*  Turbot  Hole)  was  obtained,  which  yielded,  amongst 
other  things,  twenty-one  species  of  Amphipoda  and  Isopoda, 
of  which  seven  are  new  to  our  fauna. 

In  June,  Mr.  Thompson,  Mr.  McMillan  and  Professor 
Herdman  visited  the  station,  and  collected,  amongst  other 
things,  Calliopius  norvegiciis,  an  Amphipod  which  is  new 
to  the  British  lists. 

At  the  end  of  July,  Mr.  Hurst,  of  Owens  College, 
Mr.  Dutton,  of  Chester,  and  Professor  Herdman  did  a 
good  deal  of  collecting,  and  obtained  Calliopius  norvegicus 
again,    an    midetermined   Lysianassa,   and   other   species 

*  The  chart  of  Puffin  Island  and  the  neighbourhood  which  accompanies 
this  report  was  very  kindly  drawn  for  me  by  Mr.  S.  Nowell,  Juur. 
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not  yet  worked  out.  Mr.  Hurst  continued  his  work  at 
the  station  during  the  greater  part  of  August. 

During  the  very  low  tides  of  September,  Mr,  Walker 
joined  Mr,  Hur.st  and  Professor  Herdman  at  the  island, 
and  a  large  amount  of  material  was  collected  on  the  long 
South  Spit  and  the  Beacon  Eocks  (see  chart).  On  this 
occasion  a  considerable  area  not  usually  uncovered  at  low 
tides  was  exposed,  and  many  magnificent  Compound 
Ascidians  which  have  not  yet  been  identified  were 
obtained,  along  with  fourteen  species  of  Am]>hipoda,  five 
of  which  are  new  to  our  fauna. 

The  attempt  was  made  during  September,  with  what 
success  is  not  yet  known,  to  introduce  at  rulfiu  Island  the 
large  Nudibrauch  Dendronotus  arborcsccns,  wliich  is  some- 
times so  abundant  at  Hilbre  Island.  The  first  batch  of 
specimens  was  collected  at  low  tide  on  Ililbre  by  Afr. 
Clubb,  and  sent  down  to  me  at  Pufiin  Island.  They  were 
unpacked  at  once,  but  were  all  apparently  dead  or  dying, 
having  probably  been  asphyxiated  on  the  journey.  How- 
ever, they  were  immediately  placed  in  pools  on  the  two 
sides  of  the  South  Spit  at  low  tide,  and  possibly  some  of 
them  rnay  have  recovered.  A  second  sujiply  of  specimens 
from  Hilbre  was  brought  down  to  Piifiin  on  the  'J'ind 
September,  by  Mr.  Clubb,  and,  as  they  wta'c  carefully 
looked  after  during  the  journey,  they  arrived  in  good 
condition,  and  were  set  free,  along  with  some  of  their 
spawn,  clo^e  to  the  landing  plu(;e  (A,  on  chart)  at  the 
south  end  of  the  island.  'J'hey  have  not  been  seen  since, 
and  Mr,  Jtutherford  n-ports  tlmt  Ik;  look<'d  for  fhem  at 
low  tides  recently  without  success.  Still  they  may  very 
possibly  have  migrated  out  into  deeper  water,  and  will 
appear  on  the  shore  again  later  on  when  spawning;. 

During  the  sunamer  the  committee  connneneed  a  system 
of   daily   observatiruis    upon    the    weather    and    the    tern- 
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perature  of  the  sea,  to  be  taken  by  the  curator  of  the 
station  and  recorded  in  a  series  of  weekly  reports,  which 
give,  in  addition,  a  statement  of  the  work  being  carried  on 
from  day  to  day.  These  reports  have  been  made  with 
regularity :  a  specimen  week  is  shown  on  the  opposite  page. 

It  is  interesting  to  be  able  to  record  that  the  American 
Clam  {Venus  mercenaria)  specimens  of  which,  it  will  be 
remembered,  were  laid  down  nearly  twenty  years  ago, 
and  then  again  in  1883,  by  Mr.  F.  Archer  and  Mr.  T.  J. 
Moore,*  on  several  spots  in  Liverpool  Bay,  and  have  not 
since  been  heard  of  in  the  neighbourhood,  has  turned  up 
this  summer  living  near  Beaumaris.  Mr.  C.  H.  Chadwick, 
of  Manchester,  found  a  living  specimen,  and  reports  that 
dead  shells  are  not  uncommon. 

On  an  excursion  of  the  Biological  Society  last  June  to 
Hilbre  Island,  while  crossing  the  great  stretch  of  wet 
sand  which  lies  in  the  estuary  of  the  Dee,  it  was  pointed 
out  by  Mr.  F.  Archer  that  the  surface  of  the  sand 
was  covered  in  some  places  with  vast  numbers  of  the 
small  mollusc  Hi/drohia  iilvce.  Some  of  these  were  brought 
back  to  the  laboratory  in  their  wet  sand ;  and,  on  being 
put  into  a  dish  of  sea-water,  the  molluscs  were  found  next 
day  to  have  crawled  out  of  the  sand,  and  I  then  noticed 
that  nearly  every  specimen  had  several  little  rounded 
excrescences  scattered  over  the  surface  of  its  shell.  On 
examining  these  under  the  microscope  it  was  found  that 
each  was  a  little  mass  of  small  sand-grains  in  the  centre 
of  which  was  a  clear  jelly  containing  several  segmenting 
ova  or  young  embryos.  These  were  undoubtedly  molluscan 
eggs,  as  I  kept  them  alive  until  one  or  two  had  reached  a 
"  veliger  "  stage,  but  did  they  belong  to  the  Hydrohia  or 
to  some  other  mollusc  ?     No  other  mollusc  was,  however, 

*  See  Mr.    Moore's  paper  in  the  First.  Report  of  the  Fauna  of  Liverpool 
Bay,  1886,  p.  368. 
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noticed  in  any  abundance  in  the  neighbourhood.  Has, 
then,  the  Hydrobia  in  this  locahty  acquired  the  habit  of 
laying  its  eggs  upon  its  neighbours'  shells  as  being  the 
only  comparatively  stable  objects  to  be  found  in  the  fine 
shifting  sands  around  it  ?  A  short  note  on  the  subject 
published  in  "  Nature  "  caught  the  attention  of  Professor 
G.  Lindstrom,  of  Stockholm,  who  has  written  to  me, 
saying  : —  .  .  .  "I  think  there  cannot  be  the  least 
doubt  that  they  [the  egg-masses]  really  belong  to  that 
mollusc  [Hydrobia  ulvtx]  .  Many  years  ago  I  isolated  a 
number  of  them  to  see  how  they  spawned  and  succeeded 
in  finding  oothecse  such  as  you  describe  fixed  on  stones, 
on  seaweeds,  on  dead  shells,  etc.,  not  only  on  the  shells 
of  Hydrobia.'''  He  refers  me  to  a  paper*  in  which  he  had 
figured  an  egg -mass  surrounded  by  sand -grains  very 
similar  to  those  we  found  here.  Consequently  the  ex- 
planation which  I  have  suggested  above  may  probably 
be  regarded  as  correct.  It  is  an  interesting  instance  of 
local  conditions  giving  rise  to  a  peculiar  habit. 

Another  case  of  curious  distribution  of  young  molluscs 
is  to  be  seen  in  the  myriads  of  young  mussels  {Mytilus 
edulis),  about  1  mm.  or  less  in  length,  which  are  some- 
times found  on  Caldy  Blacks  and  some  parts  of  Hilbre 
Island  in  such  abundance  that  all  projecting  objects  such 
as  shells,  zoophytes,  seaweeds,  &c.,  are  almost  blackened 
by  the  adhering  masses  of  molluscs.  Very  few  of  these 
reach  maturity — in  fact  most  of  them  disappear  very  soon, 
being  probably  eaten  by  larger  animals.  The  interesting 
point  is  that  the  minute  free-swimming  larva3,  derived 
probably  from  the  mussel  beds  on  the  Leasowe  shore,  are 
ready  to  settle  down  in  large  numbers  upon  any  object 
projecting   from    or   more    stable    than   the    surrounding 

*  "  Cm  Ootlauds  mitida  Molluskcr,"  Wi.sby,  1868. 
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sands.  Would  it  not  be  worth  while  to  establish  artificial 
mussel  beds  iu  the  neighbourhood  of  Hilbre  Island  ? 

The  Liverpool  Salvage  Association,  with  their  usual 
hberahty,  placed  their  famous  old  steamer,  the  "HyEena," 
once  more  at  the  ser\"ice  of  the  committee  at  Whitsuntide, 
for  a  three  days  dredging  expedition.  During  the  three 
former  biological  cruises  of  the  "  Hyaena,"  in  1885,  1880 
and  1887,  the  region  explored  has  been  the  southern  part 
of  the  L.M.  B.C.  district  aromid  the  coasts  of  North 
Wales  and  Anglesey.     (See  fig.  1,  over  page.) 

On  the  present  occasion  the  committee  decided  to  run  a 
couple  of  lines  of  soundings  and  dredgings  between  the 
Mersey  and  the  Isle  of  Man,  and  to  spend  some  time 
dredging  round  the  southern  end  of  that  island,  the 
general  objects  being  (1)  to  get  some  knowledge  of  the 
depths,  bottom,  and  animals,  across  the  eastern  half  of  the 
Irish  Sea,  and  (2)  to  investigate  the  rich  fauna  living 
around  the  "  Calf"  and  south  end  of  the  Isle  of  Man. 

About  seven  a.m.  on  Saturday  morning,  19th  May,  the 
"Hyaena"  left  the  Liverpool  Landing  Stage  with  a  party 
of  nearly  twenty  biologists  on  Ijoard,  including  Mr.  1.  C. 
Thompson,  Mr.  W.  S.  McMillan,  Mr.  A.  Leicester,  Mr.  J. 
Lomas,  Mr.  A.  0.  Walker,  Dr.  U.  Ilanitsch,  Mr.  ,1.  A. 
Clubb,  Dr.  F.  C.  Larkin,  Mr.  C.  II.  Hurst,  Mr.  Hill,  Mr. 
K.  McMillan,  Professor  Denny,  Mr.  Watson,  Professor 
Miull,  Mr.  N.  Caine,  Professor  Ilerdmaii,  and  Captain 
Young,  of  the  Salvage  Association;  and  juovidcd  with 
dredges,  trawls,  tow-nets,  sounding  lint-,  deep-siui  reversing 
tliermometer,*  microhcopcH,  and  tin-  other  necessary  instru- 
ments, dishes,  bottles  and  reagents. 

After  the  well-known  sand-banks  round  the  nioutli  of 
the    Mersey   had    been    passed,    soundings    and    bottom 

•  ThU  T«Ty  imiMirUnt  iiiMtniincnt  wai  kiii<IIy  |iroM;iilo<l  to  the  cotnniittce 
by  Mr.  Imac  RoUrU,  of  Magliull. 
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temperatures  were  taken  occasionally,  and  several  times 
dm-ing  the  day  a  stop  was  made  for  trawling,  dredging 
and  tow-netting. 


Fig.  1.  Map*  of  the  L.  M.  B.  C.  district,  showing  the  course  of  the 
"Hyajiia"  iu  the  cruises  of  1885,  1886,  1887,  and  1888.  H,  Hilbre  Island  ; 
r,  Tuffiu  Island  ;  E,  Ramsey  ;  D,  Douglas  ;  E,  Port  Erin  ;  C,  Calf  of  Man. 

A  fair  amount  of  material,  including  Ceratium  tripos, 
various  Copepoda,  and  some  interesting  lan^al  forms,  was 
obtained,  and  for  the  most  part  preserved  for  fm'ther 
examination.  No  greater  depth  than  23  fathoms,  with  a 
bottom  temperature  of  47°  F.,  was,  however,  met  with. 
There  was  nothing  specially  noteworthy  amongst  the 
animals  dredged ;  and  although  the  shrimp  trawl  was  used, 
it  was  probably  very  little  on  the  ground  owing  to  the 
strong  tide  running,  consequently,  with  the  exception  of  a 

*  For  the  use  of  this  cut,  which  appeared  in  "Nature"  for  June  7th, 
1888,  in  illustration  of  my  article  on  the  Cruise  of  the  "Hysena,"  I  am 
indebted  to  the  courtesy  of  Messrs.  Macmillan  and  Co. 
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large  colony  of  Alcijonium  digitatum,  and  a  few  Amphipods, 
nothing  was  obtained. 

It  bad  been  intended  to  aucbor  for  the  nigbt  in  Douglas 
Bay,  but  duiing  the  dredging  and  trawling  the  vessel  bad 
drifted  so  far  out  of  ber  course  tbat  when  evening  came  it 
was  found  ad\-isable  to  run  for  Eamse5\  Here  half  the 
party  went  on  shore  for  the  night,  the  rest  staying  on 
board  for  the  electric-light  experiments,  which  will  be 
described  fm*tber  on. 

On  the  following  morning  an  early  start  for  the  south 
was  made,  the  rest  of  the  party  was  picked  up  at 
Douglas,  and  then  the  work  of  the  day  commenced. 
The  "  Hya?na "  steamed  slowly  round  the  east  and 
80utb  coasts  of  the  island  to  Port  Erin  (see  map, 
fig.  1,  second  day),  dredging  and  tow-netting  at  intervals, 
with  very  good  results.  When  a  stop  was  made  for 
collecting  the  fullest  advantage  was  taken  of  it.  The 
sounding-line  and  the  deep-sea  thermometer  were  over 
amidsliips,  and  two  dredges,  a  large  bottom  tow-net,  and 
one  or  more  surface  nets  were  put  out  astern.  The  deep 
tow-net,  devised  and  worked  by  Mr.  W.  S.  McMillan,  was 
60  weighted  and  buoyed  as  to  work  steadily  at  a  distance 
of  a  foot  or  so  above  the  sea-bottom,  and  it  yielded  a  large 
amount  of  material,  wliicb  was  in  some  cases  conspi- 
cuou.sly  different  from  the  contcnt.s  of  tlie  surface-nets, 
worked  by  Mr.  I.  C.  Thomj)son,  during  the  same  time. 
The  latter  supplied  very  largo  numbers  of  Anumaluccra 
patersonii,  a  Copepod  which  Mr.  'J'bompson  reports  bad 
been  taken  very  rarely  before,  and  never  since,  in  oiu- 
dihtrict.  Some  of  tbeHc  surfiice  iiiiimalH  apparently  exist 
in  local  sboal.s.  Tljis  Copepod,  although  very  abundant 
along  the  south-eastern  coaHt  of  the  Isle  of  Man,  was  not 
present  in  tow-nettings  taken  off  Puffin  Island  during  the 
same  day. 

3-2 
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A  large  area  of  the  sea-bottom  between  Port  Soderick  and 
Port  St.  Mary  is  apparently  covered  by  masses  of  Melobesia 
calcarea,  and  the  nmxierous  dead  valves  of  Pectimcidus 
ghjcimeris ;  and  incrusting  Polyzoa  are  especially  abmidant 
both  upon  the  nullipore  and  the  shells.  Mr.  J.  Lomas, 
who  has  charge  of  the  Polyzoa,  informs  me  that  amongst  a 
nmnber  of  other  rare  forms  he  has  identified  Stomatopora 
johnstoni*  and  S.  incrassata*  Tuhulipora  lobulata,  and 
T.  jiahellarU,  Lichenopora  Jiispida,  CeUejJora  dichotoma, 
Membranipora  aurita,  M.  craticula,  and  M.  dumerilii, 
Scliizoporella  unicornis,'^'  Hippotlioa  flagellum*  Diastopora 
suborbicularis,  and  a  peculiar  variety  of  Gellaria  fistulosa. 
Of  these,  the  four  species  marked  with  an  asterisk  are  new 
to  our  fauna.  A  single  valve  of  Pecten  maximus  brought 
up  in  the  dredge  has  been  found  by  Mr.  Lomas  to  be 
incrusted  by  colonies  of  no  less  than  eleven  species  of 
Polyzoa,  some  of  them  rare  forms;  while  a  dead  shell  of 
Buccinum  undatum  similarly  affords  attachment  to  nine 
distinct  species. 

Towards  evening  three  very  successful  hauls  of  the 
dredge  were  made,  which  covered  practically  all  the  ground 
in  a  line  from  the  southern  end  of  the  "Calf"  to  the 
northern  side  of  Port  Erin  Bay,  just  under  Bradda  Head. 
Amongst  the  material  obtained  in  these  hauls  the  fol- 
lowing species  were  noticed  : — Asterias  glacialis,  Solaster 
endeca,  Stichaster  roseus,  Porania  pulvillus,  Luidia  fragil- 
lissima,  Antedon  rosaceus,  StenorJiynchus  loiigirostris,  S. 
phalangium,  Inachus  dorsettensis,  Hyas  coarctatus,  Eury- 
nome  aspera,  Xantlio  rivulosa  var.  tuberculata,  Pinnotheres 
pisimi,  Ebalia  tuberosa,  Corystes  cassivellaunus,  Eupagurus 
cuanensis,  Anapagurus  hyndmanni*  A.  Iccvis,  Galathea 
intermedia,  Munida  rondeletii*  Caridion  gordoni*  Pandalus 
brevirostris,    P.    annulicornis,     Virbius    variaiis,    Pleuro- 

*  Tliose  s])ecies  marked  with  an  asterisk  are  new  to  the  fauna. 
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hranchus  memhranaceus,  Ascidia  venosa,  A.  plebeia, 
Corella  parallelogramma ,  Pohjcarpa  sp.,  Leptoclinum  sp., 
and  other  Compound  Ascidians. 

In  Port  Erin  Bay  after  dark  the  electric  light  was  again 
used  successfully  in  the  bottom  and  sm-face  tow-nets. 

On  the  third  day  an  early  start  was  again  made,  with 
the  object  of  leaving  time  to  rmi  down  into  the  deep 
water  lying  to  the  south  of  the  Isle  of  Man.  Unfor- 
tunateh',  however,  a  thick  fog  was  encountered,  which 
hampered  our  movements  during  the  morning  and  changed 
all  the  plans  for  the  day.  After  passing  the  Chicken 
Rock,  the  "Hyaena"  steamed  slowly  for  Liverpool,  and 
reached  the  Mersey  about  one  a.m.  on  Tuesday.  A  few 
hauls  of  the  trawl  and  dredge  were  taken  on  the  way 
home  with  no  great  results,  and  the  tow-nets  both  bottom 
and  surface,  were  worked  whenever  practicable.  It  is 
noteworthy  that  although  we  passed  not  far  south  of 
where  the  great  quantities  of  Anomaloccra  pntcrsonii  had 
been  captured  on  the  pre\ious  day,  not  a  single  specimen 
of  that  Copepod  was  obtained  either  on  the  surface  or 
with  the  deep  tow-net. 

The  important  feature  of  this  cruise,  however,  was  the 
use  which  was  made  of  the  electric  light  for  collecting 
after  dark.  On  the  first  night,  in  Ramsey  Bay,  after  the 
shore  party  had  left  and  the  ship  was  anchored  for  tlie 
night,  an  electric  light  (jf  ICKK)  candle  power  was  hoisted 
a  few  feet  above  deck,  and  this  allowi'd  work  to  be  carried 
on  almost  as  comfortably  as  during  the  day.  Captain 
Young,  of  the  Tiiverpool  Salvage*  AKsociation,  who  was  in 
command  of  the  "  Ilyjina,"  then  kindly  arranged  for  us 
a  60  candle  power  Kdison-Swan  submarine!  incandescent 
lamp  in  the  mouth  of  a  tow-net.  This  illuniinatcd  net 
was  U't  down  to  a  df'j)th  of  three  fathoms,  and  allowed  to 
remain  therf  for  lialf  an  hour.     At  the  same  time,  another 
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tow-net  without  any  light  was  let  down  to  the  same  depth 
over  the  other  side  of  the  ship.  When  the  nets  were 
being  hauled  in,  as  the  one  with  the  electric  light  ap- 
proached the  surface  numerous  small  animals  (Crustacea 
probably)  were  noticed  accompanying  it,  and  darting 
about  in  the  bright  light.  This  tow-net  when  emptied 
into  a  glass  jar  of  sea-water  was  found  to  contain  an 
abundant  gathering,  consisting  mainly  of  Crustaceans ; 
while  the  net  in  the  dark  on  the  other  side  of  the  ship 
had  practically  nothing. 

The  two  nets  were  then  put  out  again.  The  one  had 
the  electric  light  in  its  former  position,  but  this  time 
it  was  let  down  to  the  bottom  at  a  depth  of  six  fathoms  ; 
while  the  other  net  was  placed  in  the  dark  at  the  ship's 
stern,  and  also  reached  the  bottom.  The  tow -nets 
remained  stationary,  but  were  kept  distended  by  the 
tide.  The  outline  of  the  illuminated  net  could  be  made 
out  indistinctly  at  a  depth  of  six  fathoms.  After  being 
out  for  three-quarters  of  an  hour,  both  nets  were  hauled 
in,  with  the  same  result  as  before.  The  illuminated  net 
contained  abundance  of  Amphipoda  {Ampelisca  Icevigata, 
and  D examine  vecllomensis)  and  some  Cumacea  (young 
males  of  Cuma  scorpioides  ?) ,  while  the  dark  net  again 
contained  practically  nothing. 

These  two  experiments  showed  pretty  conclusively  the 
effect  of  the  brilliant  light  in  attracting  the  free-swimming 
animals,  the  difference  between  the  contents  of  the  two 
nets  being  on  both  occasions  most  marked.  Consequently, 
on  the  second  night,  in  Port  Erin  Bay,  both  nets  were 
illuminated,  and  while  the  one  was  let  down  close  to  the 
bottom  at  a  depth  of  five  fathoms,  the  other  was  kept  at 
the  surface  of  the  sea  on  the  opposite  side  of  the  ship. 
This  experiment  was  tried  three  times,  with  the  same 
result  each  time  :    both  the   nets  were  found  to  contain 
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abundance  of  animals,  but  the  bottom  and  sm'face  gather- 
ings differed  greatly  in  appearance  and  in  constitution. 
The  net  from  the  bottom  contained  mainly  large  Amphi- 
poda,  and  some  Cumacea,  while  the  gathering  from  the 
sm-face  was  characterised  by  the  abundance  of  Copepoda. 

Mr.  A.  0.  Walker  has  supplied  me  with  the  following 
list  of  Crustacea  from  the  bottom  net. 

Cumacea  : — Iphino'c  trispi)iosa*  Cuma  scorpioides,  and 
Pseiulocuma  cercaria  (many).* 

Amphipoda: — Anonyx  sp.,*  Monoculodes  grubei*  Ponto- 
crates  norvegicus,  Phoxus  holbolli,  Metopa  sp.,  Dexamine 
vedlomensis,  Bathyporeia  jjilosa,  and  a  remarkable  un- 
described  species  provisionally  named  by  Dr.  Norman  as 
Megalonoura  agilis. 

At  first  sight  it  seemed  that  the  Amphipods  from  the 
illuminated  deep  nets  were  all  red-eyed  species,  such  as 
Ampelisca  lavigata  and  Bathyporeia  pilosa,  and  this 
suggested  that  possibly  there  might  be  a  relation  between 
the  colour  of  the  eyes  and  sensitiveness  to  the  electric 
light.  A  detailed  examination  of  the  material  has  shown, 
however,  that  this  will  not  hold  good  strictly  as,  although 
the  red-eyed  specimens  are  the  most  abundant  and  con- 
spicuous, still  others  are  present. 

Mr.  Walker  points  out  that  all  the  Cumacea  taken  both 
at  liamsey  liay  and  Port  Erin  were  males,  and  that  the 
probable  reason  is  that  the  males  of  all  the  three  species 
represented  are  provided  with  plcopoda  (or  swimming  legs), 
while  the  fciii.'ilfs  are  not,  and  that  consequently  the 
males  are  no  doubt  more  active  swimmers,  and  therefore 
more  likely  to  rise  from  the  sea-bottom  where  they  live. 

Mr.  Thompson  has  identified  the  following  species  of 
Copepoda  from  the  illuminated  surfact!  nets : — Cdlanua 
finmarrliiruH,    PsniilnralaniiH    elongatun,    Dins    lonffirmiis, 

*  New  to  fauna. 
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Idya  furcata,  Gentropages  hamatus,  Anomalocera  pater- 
sonii,  Isias  clavipes,  OitJiona  spinifrons,  Harpacticus 
chelifer  and  Harpacticus  fulvus.  The  specimens  of  the 
last  two  species  are  remarkable  for  their  miusually  large 
size  and  their  abundance.  It  has  been  suggested  that  as 
the  Harpacticidse  are  well  known  to  be  foul  feeders  and  to 
act  the  part  of  scavengers  in  clearing  away  decaying 
matters  from  our  shores,  they  may  have  possibly  been 
attracted  in  numbers  to  the  tow-net  by  mistaking  the 
electric  light  for  the  phosphorescent  glow  of  decomposing 
animal  matters. 

Apart  from  the  considerable  number  of  rare  species 
added  to  our  hsts  by  this  expedition,  the  "  Hysena  "  cruise 
of  May,  1888,  will  stand  out  as  a  notable  occasion  on 
account  of  the  successful  application  of  the  electric  light 
to  marine  biology,  as  a  bait  or  attraction  in  the  tow-net 
worked  after  dark.  The  obvious  extension  of  this 
illumination  method  to  deep-water  tow-netting  and  trawl- 
ing during  the  day-time  we  hope,  thanks  to  the  kindness 
of  the  Salvage  Association,  to  be  able  to  experiment  upon 
in  a  future  expedition. 

The  committee  have  decided  that  so  much  new  material 
has  been  collected  during  this  last  year,  and  so  many  supple- 
mentary reports  have  either  been  prepared  or  are  now  in 
course  of  preparation,  that  they  are  justified  in  proposing 
to  issue  the  second  volume  of  the  Fauna  of  Livei-pool 
Bay  dm'ing  the  j)i^esent  winter.  Mr.  S.  Nowell,  who 
gained  some  familiarity  with  the  fauna  at  Puffin  Island 
during  August,  is  at  present  occupied,  along  with  some 
other  gentlemen,  in  the  zoological  laboratory  of  the 
college,  in  examining  the  various  store  bottles  from 
Puffin  Island  and  elsewhere,  recording  their  contents, 
and  sorting  out  the  various  groups  of  animals  to  be  sent 
to    specialists    for    further    examination.       When    these 


MARINE   BIOLOGICAL   STATION   ON   PUFFIN   ISLAND.      41 

specimens  have  been  investigated  the  final  reports  for  the 
proposed  vohuue  will  be  collected  and  published. 

This  second  volume  of  the  "  Fauna"  will  contain  sup- 
plementary' reports  by  Mr.  Thompson,  Mr.  Walker,  Mr. 
Lomas,  and  others  upon  the  groups  they  discussed  in  the 
former  volume,  and  also  a  report  upon  the  Fishes  of 
the  district  by  Mr.  Moore,  on  the  Diatomace£e  by  Dr. 
Stolterfoth,  on  the  other  Algoe  by  Mr.  Harvey  Gibson 
and  by  Prof.  Phillips,  on  the  Ostracoda  by  Mr.  W.  S. 
McMillan,  on  the  Echiuodermata  by  Mr.  Chadwick,  on 
the  Sponges  by  Dr.  Hanitsch,  and  on  various  smaller 
groups  by  other  authors. 

The  appended  list  of  subscriptions  and  donations  for 
the  year,  and  the  treasurer's  balance  sheet,  show  that 
although  the  Pufhn  Island  institution  is  managed  in  a 
very  economical  manner,  increased  support  will  be 
necessary  in  order  to  keep  the  station  in  an  eflicient 
condition  even  on  the  present  modest  scale.  In  last 
year's  report  it  was  stated  that  a  fixed  income  of  .£100 
would  be  required  to  meet  the  necessary  expenses.  Our 
subscription  list  for  the  year  falls  short  of  that  amount, 
and  even  with  the  strictest  economy  the  expenditure  has 
exceeded  the  income.  Tiio  biological  station  is  so  useful, 
has  sliown  such  gODd  results  during  its  short  existence 
and  is  so  modest  in  its  demands  upon  the  general  public, 
that  the  committee  believe  that  they  need  only  point  out 
this  unsatisfactory  state  of  the  finances  in  order  to  elicit 
a  somewhat  increased  measure  of  KU[)port  frf)m  thos(!  wlio 
arc  intercrsii-d  in  tlie  biolni'ieul  investit^'iition  of  Liverpool 
Bay. 
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Applications  to  be  alloioed  to  ivork  at  the  Biological 
Station,  or  for  Specimens  (living  or  preserved)  for  Museums, 
Laboratory  Work,  and  Aquaria,  sJiotdd  be  addressed  to 
Professor  Herdman,  University  College,  Liverpool. 


Subsc?'iptions  and   Donations   sliould  be  sent  to  Mr, 
I.  C.  Tliompson,  F.L.S.,  19,   Waverley  Boad,  Liverpool. 
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SUBSCRIPTIONS  AND   DONATIONS. 

Subscriptions.  Donations. 

£     s.    d.  £     S.    d. 

Bangor  University  College  Students    —  0    5     0 

Banks,  Prof.  W.  Mitchell,  28,  Eodney-st.  2     2     0  — 

Bickersteth,  Dr.,  2,  Rodney-street  2     2     0  — 

Brown,    Prof.    J.    Campbell,    University 

College,  Liverpool 110  — 

Burton,  James  H.,  Fryars,  Beaumaris    ...  2     2     0  — 

Caine,  Nath.,  10,  Orange-court,  Castle-st.  110  — 

Caton,  Dr.,  31,  Rodney-street  1     1     0  — 

Davidson,  Dr.,  2,  Gambier-terrace  1     1     0  — 

Denny,  Prof.,  Firth  College,  Sheffield 10     0  — 

Derby,  Earl  of,  Knowsley —  5    0     0 

Drj'sdale,  Dr.,  3G.\,  Rodney-street    1     1     0  — 

Dutton,  F.  Victor,  9,  Eaton-road,  Chester  —  0  10     0 

Earle,  Rev.  W  ,  Bilton  Grange,  Rugby  ...  1     1     0  — 

Glynn,  Dr.,  G2,  Rodney-street  110  — 

Gair,  H.  W.,  Sniithdown-road,  Wavertrcu  110  110 

Gamble,    Col.    David,    Windlehurst,    St. 

Helens     2     0     0  — 

Gaskell,  Holbrook,  J. P.,  Woolton  Wood, 

Much  Woolton  110  — 

GifTord,  J.,  Whitchousc-terrace,  I'Minburgii  —  10    0 

Gutridgo,  II.,  102,  Hartiiigton-road 10     0  — 

IlenderRon,  W.  G.,  Liverpool  Union  Hank  110  — 

Ilerdman,  Prof.,  Univ.  College,  Liverpool  2     2     0  — 

Higgin,  Thos.,  Etiu  rsall,  lioby     110  — 

iliggins,  Rev.  il.   H.,  29,  Faikner-Hquare  10     0  — 

Holder,   ThoH.,    1,    Clarendon    BuildingH, 

Tithebarn-strcct    2     2     0  — 

Hornby,  T.  D.,  Olive  Mount,  Wavertree...  110  — 

Hurst,  C.  H.,  Owens  Collogr;,  Manchewter  —  .1     .T     0 

Jones,  Chas.  W.,  Field  House,  Wavertnu)  5     0     0  — 

Leicester,  Alfred,  24,  Aughton-rd.,  Birkdalo  110  — 

McMillan,  \V.  S.,  17,  Tcmple-Btrcct 2     2     0  — 

McMillan,  R.,  20,  Aubroy-stroot  —  0  12     0 


44  LIVERPOOL   BIOLOGICAL   SOCIETY. 

Subscriptions.  Donations. 

£    s.    d.  £    s.   d. 

Meade-King,  E.  K.,  4,  Oldhall-street  0  10    0  — 

Meade-King,    H.     W.,    Sandfield     Park, 

West  Derby    10     0  — 

Melly,  George,  90,  Chatham-street  1     0     0  3     0     0 

Melly,  W.  R.,  90,  Chatham-street    1     0     0  — 

Miall,  Prof.,  Yorkshire  College,  Leeds 110  — 

Nicol,    W.,    St.    Michael's     Mount,     St. 

Michael's    110  — 

Oakshott,  T.  W.,  Mayor  of  Liverpool 110  — 

Phillips.Prof.E.W.,  Univ.  College,  Bangor  110  — 

Poole,  Sir  James,  Tower  Buildings 2     2     0  — 

Rathbone,     R.     R.,     Beechwood    House, 

Grassendale    1     1     0  — 

Rathbone,  Theo.,  Backwood,  Neston  2     2     0  — 

Rathbone,  W.,  M.P.,  Greenbank,  Allerton  2     2     0  — 

Roberts,  Isaac,  Kenessee,  Maghull  1     0     0  — 

Scott,  W.  G.,  26,  Dingle-lane    110  — 

Shepheard,  T.,  Kingsley  Lodge,  Chester...  110  — 
Swainson,  Geo.,  North  Drive,  St.  Anne's- 

on-the-Sea 1     1     0  — 

Tate,  A.  Norman,  9,  Hackins-hey    2     2     0  — 

Thompson,  Rev.  J.  C,  Brondesbury  Park, 

London    —  0  10     0 

Thompson,  Isaac  C,  Woodstock,  Waverley- 

road 2     2     0 

Thornely,  James,  Baycliff,  Wooiton-hill ...  1     1  — 

Thornely,  The  Misses,  Baycliff,  Woolton.         —  10     0 

Toll,  J.  M.,  340,  Walton  Breck-road   1     0     0  — 

Walker,  Alfred  0.,  J.P.,  Chester 5     0     0  — 

Walker,  A.  0.,  Anon,  per,  Chester  —  0  12     6 

Walker,  Horace,  South  Lodge,  Princes  Pk.  110  — 

Watson,  A.  T.,  Tapton-crescent,  Sheffield  110  — 

Westminster,  Duke  of,  Eaton  Hall 5     00  — 

Weekes,  Mrs.,  18,  The  Avenue,  Brondes- 
bury, London   —  0  10     0 

£73  17     0  £17     3     6 
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The  COLEOPTEKOUS  FAUNA  of  the  LIVEEPOOL 
DISTEICT. 

By  John  W.  Ellis,  L  R.C.P.E.,  F.E.S. 
[Continued  from  Proceedings,  Liverpool  Biological  Society,  Vol.  II.,  p.  220.] 

TbICHOPTER  YGIDiE . 

Trichopterijx  atomaria,  De  G.  Eastham  and  Spital, 
abundant. 

Trlclioptenjx  grandicollis,  Mann.  Abundant  in  dung 
near  Spital,  in  August,  1884. 

Trichoptery X  fascicularis,  Hevhst.  Prenton,  on  the  edge 
of  a  pond,  in  April,  1883. 

Tricliopterijx  hovina,  Mots.  A  few  specimens  captured 
along  with  the  preceding  species  at  Prenton. 

Ptenidium  pimctatum,  Gyll.  Abundant  on  Bidston 
Marsh,  among  flood  refuse,  September,  1884. 

Ptenidium  nitidum,  Heer,  =  pusillmn,  Er.  Taken 
commonly  at  Liscard. 

Ptenidmm  eva7iesce?is,  Majsh.,  —  apicale,'EiX.  Abundant. 

Ptenidium  formicetorum,  Kr.  Common  about  West 
Derby.  I  have  taken  a  dark  form  of  this  species,  which 
has  not  hitherto  been  noticed  (returned  to  me  as  such 
by  the  Eev.  Canon  Eowler),  at  Prenton,  where  it  was 
abundant  in  April,  1883. 

Phalacrid.^. 

Phalacrus  caricis,  Sturm.  Taken  abundantly  by  sweeping 
a  species  of  Carex  near  Ellesmere  Port,  in  May,  1888 
(J.W.E.). 

Olihrus  consimilis,  Marsh.  A  single  specimen  taken  at 
Wallasey,  last  September  (J.W.E.). 
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COCCINELLID^. 

Hippodainia  ynutahilis,  Scrib.  Abundant  on  the  coast 
sandhills. 

Coccinella  obliferata,  L.  Occasional  on  species  of  Pinus 
at  Eastham,  Bidston,  and  Storeton. 

Coccinella  bipunctata,  L.     Abundant. 

Coccinella  variabilis,  F.  Very  abundant  on  oak  at 
Eastham,  on  firs  at  Bidston  and  Storeton,  and  on  birch  on 
Simmonswood  Moss. 

Coccinella  11-punctata,  L.  Abiuidant,  especially  on  the 
coast  sandhills. 

Coccinella  hieroglyphica,  L.  Occurs  sparingly  on  Sim- 
monswood and  other  mosses. 

Coccinella  7-punctata,  L.  Used  to  be  common  in  the 
neighbourhood,  but  during  the  last  ten  years  or  so  I  have 
not  seen  a  dozen  specimens. 

Coccinella  oblongoguttata,  L.  Abundant  on  Pi/uis  sylves- 
tris  at  Storeton,  in  March  and  April. 

Coccinella  ocellata,  L.  Found  sparingly  witli  the  last 
mentioned  species. 

Coccinella  18-guttata,  L.  Common  at  Bidston  and 
Storeton  on  fir, 

Coccinella  ll-guttuta,  L.  I  took  a  specimen,  some  years 
ago,  I  believe  by  beating  fir  at  Bidston. 

Coccinella  22-punctata,  L.  Frequent  by  sweeping  road- 
side herbage. 

Micraxpis  12-punctata,\j.  'Jhurstaston  (.I.ll.S.) ;  1  huvc 
taken  it  at  Bidston,  among  dead  leaves  of  hcathei-. 

Chilochorus  renipusiulatus,  Scrihii.  I  liiivi;  once  tiikcii 
this  Kpc-cicK  at  l^idhton,  on  fir. 

ChiU)chorus  bipustulatus,  L.  A  few  Bp(!cimenH  beaten 
from  fir  at  Bidston  (J.W.E.);  Hightown  (F.  Archer). 

Scytnnns  frontalis,  F.     Hightown,  f)n   the  bank  of  the 
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Alt,  among  flood  refuse,  and  at  Crosby  (J.W.E.).  New 
Brighton  (B.Cooke). 

Scymnus  discoideus,  111.  Common  on  (and  flying  around) 
firs  at  Storeton,  Bidston,  and  Simmonswood  Moss.  In 
moss  on  old  walls  about  Storeton  during  the  winter. 

Bhizobiiis  litura,  F.     Abundant. 

Coccidula  rufa,  Herbst.     Common  in  damp  places. 

COLYDIID^. 

Sarrotriitm  clavicorne,  L.  Found  occasionally  crawling 
on  the  bare  sandhills  at  Crosby  and  Hightown. 

HlSTBRID^. 

Hister  unicolor,  L.  This  large  and  distinct  species  has 
occurred  at  Eastham  and  Wallasey. 

Hister  cadaverinus,  Hoff.     Abundant. 

Hister  carbonarius,  111.  Two  specimens  captured  at 
Bromborough,  in  June,  1879  (J.W.E.). 

Hister  stercorarius,  Hoff.  I  have  a  specimen  that  was 
taken  in  this  neighbourhood  by  Mr.  E.  E.  Cm-zon. 

Hister  himaculatiLs,  L.  Used  to  be  taken  in  dung  about 
Kirkdale,  by  Mr.  Kinder. 

Hister  12-striatus,  Sch.  One  specimen  at  Hightown 
(J.H.S.)  and  one  at  Wallasey  (R.W.). 

Saprinus  nitidulus,  Payk.     Frequent  on  the  sandhills. 

Saprinus  cvneus,  F.     Abundant  on  the  sandhills. 

Saprinus  quadristriatus ,  Hoff.  Frequent  on  the  sand- 
hills on  both  sides  of  the  river. 

Saprinus  maritimus,  Steph.  I  took  a  few  specimens 
under  a  dead  rabbit,  on  the  Crosby  shore,  in  the  spring  of 
1875,  but  have  not  seen  any  since. 

Onthophilus  striatus,  F.  Occasionally  found  in  dung 
on  the  Wallasey  sandhills. 
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MiCROPEPLID-E. 

Micropeplus  porcatus,  F.  One  taken  on  the  bank  of  the 
Alt  at  Hicjhto^ni  and  one  at  Crosby  (J.W.E.). 

Micropeplus  margarita:,  Duv.  Mrs.  Ellis  once  took  this 
species  commonly  on  a  wall  at  Liscard,  in  October.  I  have 
met  with  single  specimens  occasionally  in  the  district. 

NiTIDULID.E. 

Brachypterus  puhescens,  Er. 

Brachypterus  urtica-,  F.  Both  tliese  species  are  abundant 
on  nettles  and  roadside  lierbage  dining  the  summer. 

Meligethes  rufipes,  GyW.   Abundant  on  liawthorii  flowers. 

yieligrthea  (vncus.  Abundant  everywhere,  especially  in 
hawthorn  blossom. 

Meligethes  viridescens,  F.  Common  in  liawthorn  blossom 
at  Wallasey,  and  recorded  by  Mr.  Archer  from  Rock  Ferry. 

Meligethes  picipes,  Sturm.     Abundant. 

Meligethes  hrimnicornis,  Sturm.  Occasionally  by  sweeping. 

Meligethes  lugubris,  Sturm.  A  scarce  species,  of  which 
I  have  taken  two  specimens  by  sweeping,  among  Mentha, 
at  Hightown. 

Epuroea  (estiva,  L.  .\buii(lant  in  flowers  of  hawthorn 
and  mountain  ash. 

Epunea  angiistulu,  Er.  1  took  a  specimen  cjf  this  very 
rare  species  under  tli<;  burk  <>f  an  oak,  at  Eastham.  in 
February,  1883. 

Epurrra  jlorea,  Er,  1  have  a  specimen  taken  among 
(Tstiva,  probably  at  IJromborougli. 

Xitidtila  hipustulata,  L.  Occasionally  found  on  dead 
animals  on  the  Crosby  shore  and  at  Aigburth. 

Of/uisita  colon,  L.     Common  on  carrion. 

Omiisita  discoidca,  F.  With  the  preceding  8i)ecies,  but 
not  nearly  so  common. 
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Soronia  pimctatissuna,  111.  I  took  a  specimen  on  the 
Aigburth  shore  in  June,  1875. 

Bhizophagus  depressus,  F.  Under  bark  of  fir  at  Bidston, 
in  March,  1883  (J.W.E.). 

Bhizophagus  perforatus,  Er.  Mrs.  Ellis  found  two 
specimens  in  my  own  garden  (Brougham  Terrace)  last  May. 

Bhizophagus  dispar,  Payk.  Eastham  Wood,  under  oak 
bark. 

Bhizophagus  bipustulatus,  F.  Abundant  under  bark  of 
oak  at  Eastham  during  autumn  and  winter. 

Bhizophagus  coeruleipennis,  Sahib.  Has  been  recorded 
as  taken  by  Mr.  Taylor  at  Crosby.  If  correct,  this  is  a 
singular  locality  for  an  insect  which  is  one  of  the  rarest  of 
British  beetles,  only  three  specimens  having  occurred,  at 
Matlock. 

Teogositid^. 

Tenehrioides  (Trogosita)  mauritanica,  L.  Occasional 
on  the  Crosby  shore,  under  matting,  &c.,  and  common  in 
bakehouses.     Introduced. 

MONOTOMID^. 

Monotonia  picipes,  Pa}^^.  Occasionally  found  flying  in 
town. 

Lathridiid^. 

Lathridius  lardarius,  De  G.     Common. 

Coninomus  nodifer,  West.  Abundant,  especially  on  the 
Wallasey  sandhills. 

Enicmus  minutus,  L.     Abundant. 

Enicnius  testaceus,  Steph.  I  took  a  specimen  of  this 
usually  uncommon  species  at  Eastham,  in  June,  1885. 

Enicmus  transversus,  01.  Abundant  in  moss,  &.C.,  during 
the  winter. 

Co7-ticaria  punctulata,  Marsh.  Two  specimens  taken  in 
haystack  refuse  at  Moreton. 
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Corticaria  crenuIata,Gyl\.  Taken  abundantly  by  sweeping 
at  Lydiate,  in  September,  1887,  and  occasionally  elsewhere. 

Corticaria  ilenficulafa,  Gyll.     Frequent. 

Corticaria  serrata,  J?ayk.  Occasional;  usually  taken  flying. 

Corticaria  fulva,  Chev.     Abundant. 

Melanophthalma  gibbosa,  Herbst.  In  moss  from  a  wall 
at  Bromborough,  in  January,  1880  (J.W.E.). 

Melanophthalma  fuscula,  Gyll.  Abundant,  especially  in 
moss  during  the  winter. 

CUCUJID.E. 

Silvanus  surinamcnsis,  L.  Common  in  grain  warehouses. 
Introduced. 

Lcpmophlfeus  ferrugineus,  Steph.  Mr.  Kinder  used  to 
take  this  species  in  warehouses  about  the  north  docks. 

Cryptophagid.e. 

Tel  ma  tophi  I  us  caricin,  01.  P>idst()ii  Marsli  and  Spital 
(J.W.E.). 

Antherophagus  iiigricornis,  ¥.  A  single  specimen  in 
Ea-sthani  Wood,  in  Septcml)er,  1885  (J.W.E.). 

Crijpt'tphagus  pubcsccns,  Sturm.  A  very  scarce  species, 
at  once  recognised  by  its  two-jointed  antennal  club,  of 
which  I  took  a  speriinen  at  New  I'V'rry  sonu;  yiais  ago. 

Cryptophagits  lycopcnli.  Herbst.  .Vbmulant  in  the  }iiifl'- 
ball  fungus  (Lijcoperclon)  in  Eastham  Wood. 

Cryptnphagus  piloaus,  (iyll.     Fairly  connnon. 

Var.  jninrtiprnniH,  Hris.  I  have  taken  this  very  distinct 
variety  at  BidHton. 

Crijptftphagim  snginntus,  Sturm.      I'requcnt. 

Cnjpttphngun  umhratuH,  Er.  A  sp(!cinifn  taken  at 
Wallahey.  \n  May,  1883  (J.W.K.). 

Cryptophagits  scanictm,  \i.     OccaHionul. 

Cryptophagits  crllaris,  Scop.     Common. 
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Cryptophagus  acutangulus,  Gyll.  I  have  a  specimen 
taken  somewhere  in  the  district. 

Cryptophagus  dentatus,  Herbst.  The  commonest  of  the 
genus  in  this  district. 

Cryptophagus  vini,  Panz.  Very  abundant  on  gorse,  at 
Bidston  and  Prenton,  in  spring. 

Paramecosoma  melanocephala,  Herbst.  A  single  specimen 
taken  at  Spital  (J.W.E.). 

Atomaria  fuscipes,  Gyll.  Spital  and  Wallasey,  by 
sweeping. 

Atomaria  pusilla,  Payk.  Wallasey,  Storeton,  Eastham 
Wood,  and  Caldy  (J.W.E.). 

Atomaria  atricapilla,  Steph.     Common. 

Atomaria  herolinensis ,  Kr.  Taken  sparingly  at  Bidston 
and  Wallasey. 

Atomaria  fuscata,  Steph.  A  specimen  from  Hightown 
(J.W.E.). 

Atomaria  mesomelas,  Herbst.  I  have  a  specimen  taken 
somewhere  in  the  district. 

Atomaria  ruficornis,  Marsh.  Two  specimens  taken  at 
Spital. 

Ephistemus  globosus,  Waltl.     Frequent  in  moss,  &c. 

Ephistemus  gyrinoides,  Marsh.     Common. 

Mycetophagid^  . 

Typhoea  fumata,  L.     Common. 

Byturus  sambuci,  Scop.  Occasional  among  the  next 
species.  Eecorded  by  Mr.  Archer  from  flowers  of  Galtha 
palustris,  at  Eock  Ferry. 

Byturus  tonientosus,  F.     Common  on  bramble,  &c. 

Dermestid^. 
Dermestes  vidpimis,  F.     Mr.  Kinder  used  to  take  this 
destructive  species  frequently  in  skin-yards  about  Kirkdale; 
Mr.  Wilding  has  met  with  a  specimen  at  Wallasey. 
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Dermestes  liiurinus,  L.  Common  at  Hightown  in  a  dead 
bird  on  a  single  occasion  (J.W.E.) ;  Crosby  (R.W.)- 

Dermestes  lardarius,  L.  Abundant  in  provision  ware- 
houses, &c. 

Byrrhid.!:. 

Byrrhiis  pilula,  L.  Common  on  dusty  roads  in  spring 
and  early  smumer. 

Cytilus  varius,  F.  Stanley  Park  (R.W.)  ;  Bidston 
Marsh  (F.A.) ;  Wallasey  sandhills,  Leasowe,  and  about 
West  Derby  (J.W.E.). 

Simplocaria  scfuistriata,  F.     Not  uncommon  in  moss  on 

old  walls. 

Georyssid.?:. 

Georyssus  pygmtcus,  F.  In  a  shallow  pool  at  Crosby,  in 
September,  1862  (F.A.);  in  damp  places  among  the 
Hightown  and  Birkdale  sandhills  (J.W.E.). 

Parnid.e. 

Limnius  tuherculatus,  Miill.  A  single  specimen  taken  in 
a  damp  place  at  Spital,  in  July,  1886  (J.W.F.). 

Parnus  proUfericornis,  F.  Two  specimens  are  all  I  have 
seen  in  the  district ;  one  on  the  Hightown  sandliills,  in 
September,  1885,  and  one  recently  in  a  pit  at  Moreton. 

Parnus  auriculatiis,  Panz.    Abundant  on  the  Crosby  and 

Hightown  sandhillK,  and  under  stones  bchiiid  tin;  Leasowe 

I'huhuiikiiHiit. 

Heterocerid.i:. 

llftcriiccruH  i/uiryinatus.  F.  Iliglitowri,  on  the  hank  of 
the  Alt  (J.H.S.,  J.W.K.). 

l.\mi:llicokn  i.\. 

LUCANID.'I;. 
Sinodcndron  cylindricum,  L.     UHualiy  a  common  Hptuncs, 
especially  frequenting  decaying  osli  trees,  but  recorded  from 
this  district  only  by  Mr.  Archer,  from  Child  wall. 
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SCARAB^ID^. 

Otithophag US  fracticornis ,  Preys.  Common  on  the  sand- 
hills on  the  Lancashire  side  of  the  Mersey,  and  very 
occasionally  at  Wallasey. 

Aphodkis  suhterraneus,  L.  Common  on  the  Wallasey 
sandhills  in  summer. 

Aphodius  fossor,  F.  Common  about  Wallasey  and  Spital. 

ApJiodius  hcemorrhoidalis ,  L.  Frequent  on  the  Wallasey 
sandhills  in  dung.  Most  of  the  specimens  I  have  taken 
there  are  the  var.  sanguiiiolentus,  Herbst,  which  has  a 
distinct  red  humeral  spot. 

Aphodius  scybalarius,  F.  Abundant  throughout  the 
year  on  the  Wallasey  sandhills.  The  form  known  as 
conflagratus,  F.,  is  commoner  than  the  type;  and  the 
dark  variety  {nigricans,  Muls.)  is  not  uncommon. 

ApJiodius  foetens ,  L.     Common  at  Wallasey  in  July. 

Aphodius  fimitarius ,  L.     Abundant. 

Aphodius  ater,  De  G.  Both  the  type  form  and  the  dull 
red  terremis,  Kirby,  are  common  in  the  fields  near  the 
Wallasey  sandhills. 

Aphodius  granarius,  L.  Frequent  at  Wallasey  and 
Crosby. 

Ajjhodius  sordidus,  F.  Occasionally  common  at  Wal- 
lasey. 

Ajyhodius  lufescens,  F.  Usually  common  at  Wallasey 
in  July. 

Aphodius  nitidulus,F.  Taken  by  Mr.  Wilding  and  myself 
at  Wallasey. 

Aphodius  ^j)Zrt^itt^/<s,  L.  Not  uncommon  on  the  Wal- 
lasey sandhills.  I  have  never  found  this  species  in  dung, 
like  the  rest  of  the  genus,  but  usually  buried  in  the  sand 
under  "rejectamenta"  at  the  margins  of  the  "flashes." 
The  type  form,  with  the  bright  red  streak  on  each  elytron, 
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is  very  scarce,  most  of  the  specimens  being  the  unicolorous 
black  yiiger,  Pz. 

Aphodius  inquinatus,  F.  Very  abmidant,  and  very 
variable,  on  the  Lancashire  and  Cheshire  coast  sandhills. 
One  of  the  earliest  to  appear  in  spring. 

(Aphodius  melanostictus,  Schmidt.  I  have  three  speci- 
mens captm'ed  on  our  sandhills  which  have  been  referred 
to  this  species,  but  I  have  recently  pointed  out  in  a  paper 
read  before  the  Entomological  Society  of  London*  that 
the  British  specimens  of  (so  called)  melanostictus,  Schmidt, 
are  not  that  species,  but  varieties  of  inquinatus,  in  which 
by  the  coalescence  of  the  elytral  spots  the  dark  markings 
have  become  band-like,  forming  in  an  extreme  degree  of 
this  coalescence  the  variety  centroliJieatus,  Panz.) 

Aphodius  conspurcatus,  L.  Common  on  the  Wallasey 
sandhills  in  early  spring. 

Aphodius  porcus,  h\  A  very  interesting  species,  said  to 
inhabit  the  burrows  of  Geotrupes,  about  half  a  dozen 
specimens  of  which  have  been  recently  taken  by  Mr. 
Wilding  at  Walla.sey. 

Aphodius  scro/a,  ¥.  A  very  scarce  beetle,  of  which  for 
many  years  the  only  veritable  British  example  was  one 
taken  by  Mr  Sidebotham,  at  Southport,  about  IHGO  or 
IbGO  (Knt.  Monthly  Mag.,  vol.  v.,  p.  100). 

Aphodius  fjujiillus,  llerbst.  Common  on  the  coast 
Handbill- 

Aphodius  uicrdarius,  V.  .\btind;uit  (jii  tlic  Wallasey 
bandhills. 

Aphodius  prodr<jmus,  Bralini.  Conujioii  tliroiighouL  the 
district. 

Aphodius  puuctatosulratus,  Sturm.  Abundant  every- 
where throughout  tlie  whole  year.  1  have  taken  some 
I>cculiar  dark  HpecimenH  at  Leasowe. 

•  rroccediug«,  Enl.  Sw;.  h,wl.,  1808,  i'.  i:;. 
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Aphodius  contammatus,  Herbst.  A  late  species,  appearing 
usually  about  August  or  September,  and  though  uncertain 
in  its  appearance,  generally  common  on  the  Wallasey 
sandhills  and  Bidston  Hill. 

Aphodius  ohliteratus,  Panz.  I  took  several  specimens 
of  this  species  some  years  ago  in  Patrick  Wood,  near 
Bromborough.  They  occurred  in  the  dung  of  tame  zebus, 
in  October. 

Aphodius  rufipes,  L.  Very  abundant.  Mr.  Wilding  has 
observed  this  species  flying  round  gas-lamps  at  night. 

Aphodius  luridus,  F.  A  specimen  brought  me  from 
Hale,  some  years  ago,  is  all  I  have  seen  in  the  district. 
Eecorded  from  Crosby  by  Mr.  Archer. 

Aphodius  depressus,  Kug.  Taken  commonly  on  the 
Wallasey  sandhills,  a  few  years  ago,  by  Mr.  Wilding. 

Oxyomus  villosus,  Gyll.  An  exceedingly  scarce  British 
insect,  of  which  Mr.  B.  Cooke  took  a  specimen  at  South- 
port,  on  19th  June,  1858  (Ent.  Monthly  Mag.,  vol.  v.,  p.  44). 
Mr.  Wilding  has  been  fortmiate  in  taking  a  single  specimen 
at  Wallasey. 

Oxyomus  porcatus,  F.  A  few  specimens  in  dry  dung 
on  the  Crosby  shore  (J.W.E.). 

Psammohius  sulcicollis,  111.  Occasional  on  the  Crosby 
and  Hightown  sandhills. 

Mgialia  sabuleti,  Pk.  Taken  by  Mr.  Archer  at  New 
Brighton,  in  May,  1863. 

Mgialia  rufa,  F.  The  only  known  British  locality  for 
this  species  is  Wallasey,  from  whence  it  was  first  recorded 
as  British  by  Mr.  Archer  (Liverpool  NaturaHsts'  Scrap 
Book,  p.  180),  who  took  the  species  in  June,  1862.  No 
more  specimens  seem  to  have  occurred  until  1883,  when 
Mr.  Wilding  took  two,  but  during  1885  and  1886  it 
occurred  freely. 
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^gialia  arenaria,  F.  Abundant  on  the  sandhills  in 
^ring. 

Geotrupes  typhaus,  L.  Taken  by  Mr.  Willoughby 
Gardner  at  Caldy  and  Storeton. 

Geotrupes  stercorarius,  L.     Abundant. 

Geotrupes  spiniger,  Marsh.,  -^  mesoleius,  Thonis.  Abun- 
dant. 

Geotrupes  sylvaticus,  Panz.  Common  about  Kastham 
and  Spital. 

Serica  hrunnca,  L.  Connuon  in  woods  at  the  roots  of 
bracken  ;  and  frequently  seen  flying  round  gas-lamps  at 
Mossley  Hill,  &c.,  when  they  may  be  easily  mistaken  for 
Noctua:. 

Melolontha  vulgaris,  F.  Generally  distributed  through- 
out the  district,  but  not  very  common. 

Phyllupcrtha  horticola,  L.  Common  about  Eastham, 
on  mountain  ash.  In  June,  1883,  it  was  exceedingly 
abundant  in  flowers  of  Rosa  spinosissi/na  on  the  Wallasey 
sandhills,  and  Mr.  Smedley  was  fortunate  in  capturing  a 
perfectly  black  specimen.  Mr.  Archer  took  a  similar 
specimen  at  Rock  Ferry,  in  June,  18G2. 

Anomala  Frischii,  F.  Comni(jn  on  the  sandhills  on  hot 
days  in  July  and  August. 

iOrytlicrca  slictica,  [)revi(;usly  recorded  as  captured  by 
Mt  h-,r^>.  Edleston  and  Sideb(jthani  on  the  Lancashire 
coast,  was  not  taken  in  our  district,  but  at  Grange.) 

Cetonid  (lurata,  Ij.  The  Kev.  H  H.  Higgins  informs 
me  that  ho  ha«  seen  this  species  in  tiie  garden  oi  the 
liainhill  A.sylum,  but  not  within  very  recent  years. 

SKHKICOKNI.X. 
Klatkuid.i:. 
Lacou  viurinus,  L.     Not  uncommon  on  the   Wallasey 
sandbills. 
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Elater  halteatus,  L.  Frequent  on  Simmonswood  Moss, 
on  birch,  in  June  and  July. 

Cryptohypnus  riparius,  F.  Common  and  generally 
distributed. 

Cryptohypnus  quadripustidatus,  F.  A  single  specimen 
captured  by  sweeping  low  herbage  on  the  canal  bank  at 
Maghull  (J.W.E.). 

Melanotus  rufipes,  Herbst.  A  specimen  taken  in  Eastham 
Wood,  February,  1884,  is  all  I  have  seen  in  the  district. 

Limonius  cylindricus,  Payk.  Common  on  the  coast 
sandhills  in  early  summer. 

Athous  niger,  L.  Taken  by  Mr.  Smedley,  at  Tranmere, 
flying  round  an  old  tree. 

Athous  hccmorrhoidalis ,  F.  Common  throughout  the 
district,  especially  on  oak. 

(From  the  frequent  occurrence  of  Corymhites  pectini- 
cornis,  L.,  C.  cupreus,  F.,  and  C.  quercus,  Gyll.  (with  the 
variety  ochropteriis,  Steph.,  of  the  latter)  on  Chat  Moss, 
I  feel  sure  that  all  three  will  be  found  on  Simmonswood 
Moss.) 

Agriotes  sputator,  L.     Common. 

Agriotes  lineatus,  L.     Occasional. 

Agriotes  ohscurus,  L.     Abmidant. 

Agriotes  pallidulus,  111.  Abundant  on  nettles  and  other 
roadside  herbage. 

Dolopius  marginatus,  L.  Common  on  oaks  in  Eastham 
Wood. 

Adrastus  limhatus,  F.     Frequent  on  low  herbage. 

Campylus  linearis,  L.  Frequent  on  Simmonswood  Moss 
in  June,  the  males  flying  in  the  sunshine. 

Dascillid^. 

Helodcs  minutus,  L.     A  pair  taken  on   Simmonswood 

Moss  (J.W.E.). 
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Helodes  marginatus,  Y.  Eecorded  from  the  Liverpool 
district  in  Stephens's  "  Manual  of  British  Beetles,"  I  know 
not  on  whose  authority. 

Cyphon  coarctatus,  Pk.  Eock  Ferry  (F.Archer)  ;  Spital 
(J.W.E.). 

Cyphon  nitidulus.  Thorns.     Common  in  damp  places. 

Cyphon  variabilis,  Thunb.     Common  among  reeds. 

Lampyrid.!:. 

Lampyris  noctiluca,  L.  Local  and  not  common.  Mr. 
W.  Gardner  informs  me  that  he  has  seen  the  female  glow- 
worm between  Hooton  and  Willaston  ;  and  Mr.  Gregson 
tells  me  he  has  frequently  found  it  on  the  clay  banks  on 
the  New  Ferry  shore  of  the  Mersey. 

Telephorid^. 

Telephorns  fuscHS,  L.     Occasional. 

TcUphorus  rusticus,  Fall.     Common. 

Telephorus  lividus,  L.     Common, 

Telephorus  lituratus,  Fall.     Common. 

Telephorus  j)rllucidus,  F.     West  Derby  (li.\\'.). 

Telephorus  niyricans,  Mull.     Occasional. 

Telephorus  bicolor,  F.     Abundant. 

Telephorus  hcrmorrhoidalis,  V.  Taken  by  Mr.  \V.  (laidiu  r 
at  Denhull. 

Telephorus  thoracicus,  Gyll.  Abundant  on  iIh  l);uikK  of 
the  Alt  at  Ilightown. 

Telephorus  Jlavilahris,  Fall.  Taken  with  the  preceding 
specicH. 

Telephorus  fuscicornis,  Ol.  Taken  at  TiaiiiiioK!  by  Mr. 
Gardner. 

Telephorus  /ulcus.  Scop,     Abundant. 

Telephorus  teslaccus,  L.,  and  the  var.  limhains,  Tbonis. 
Common. 

Telephorus  pallidus,  V .     Frequent. 
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MaWiinus  punctatus,  Fourc.  Spital,  in  July,  1886 
(J.W.E). 

MaWiodes  marginatus,  Latr.  Taken  in  Eastham  Wood 
by  Mr.  Wilding  and  myself. 

Melyrid^. 

Malachius  hipiistulatus ,  L.  Bromborough,  in  flowers  of 
Cardamine  pratensis  (R.W.) . 

Cleeid^e. 

Necrobia  violacea,  L.     I  once  took  several  specimens  of 

this  infrequent  species  in  a  dead  bird  on  the  Aigburth  shore. 

Necrobia  rufipes,  F.  Common  in  decaying  animal  matter. 

ClSSID^. 

Cis  boleti,  Scop.     Abundant. 

Cis  villosulus,  Marsh.  Near  Childwall,  in  November, 
1862  (F.  Archer). 

Octutemmis  glabricidus,  Gyll.  Abundant  in  fungi  in  the 
neighbourhood  of  Prenton. 

Ptinid^. 

Bhizop>ertha  imsilla,  F.  Mr.  Kinder  used  to  take  this 
species  commonly  in  warehouses  at  the  north  end  of 
Liverpool. 

Priobium  castaneum,  F.  Eastham  Wood,  in  a  dead  tree, 
on  a  single  occasion  (R.W.). 

Anohium  domesticum,  Fourc.  Common  in  the  wood- 
work of  old  houses  and  in  old  furniture. 

Anohium  paniceum,  L.  Common  in  druggists'  shops, 
where  it  sometimes  does  much  damage  by  feeding  on  dried 
roots,  &c.  No  matter  how  poisonous — aconite,  belladonna, 
hellebore,  for  instance  —  no  root  comes  amiss  to  this 
marauder. 

Niptus  hololeucus,  Fald.  Common  in  cupboards, generally 
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in  glass  vessels  into  which  it  has  fallen,  and  frequently 
mistaken  for  a  golden-haired  spider. 

Ptinus  sexpunctatus,  Panz.  Taken  at  Tranmere  hy  Mr. 
Willoughby  Gardner. 

Ptinus  fur,  L.  Taken  by  myself  on  a  single  occasion, 
among  garden  rubbish,  at  Wallasey. 

LONGICOENIA. 
Cerambicid.e. 

Arojyiia  moschata,  L.  The  musk-beetle  used  to  occur 
freely  on  willows  between  Waterloo  and  Crosby,  and  it  still 
may  be  found  about  Hightown.  Mr.  Grcgson  informs  me 
that  it  occurs  in  lanes  about  Wallasey,  and  T  liave  heard 
of  its  being  taken  about  Garston. 

Clijtua  arictis,  Ij.  Occasionally  found  sunning  itself  on 
gate-posts,  Arc,  in  whicli  it  has  lived  in  its  larval  state. 
I  have  a  specimen  taken  in  Stanley  Street,  Liverpool. 

Lamiid,e. 

Leicrpus  nrhulosus,  L.  Eastham  Wood,  single  specimens 
ha\'ing  been  taken  there  by  Mr.  Wilding  and  myself. 

Pogonocherus  pilosus,  F.,  hinpidus,  Fourc.  Eastliani 
Wood,  a  single  specimen,  in  May,  1883  (J.W.K.). 

Lepturid^.. 

Bhagium  inquisitor,  L.  i'n  (|iicnt  in  I-'aslliani  Wood 
and  in  the  fir-plantation.s  about  Bidston  and  Storeton. 

Bhagium  bi/asriaturn,  F.  In  similar  localities  to  tlx* 
preceding  spccicH. 

Strangalia  armatu,  Iliibst.  Taken  by  Mr.  (Jardncir  at 
Kaby  Merc. 

Grammoptcra  ruficornis,  V.  ('apturt d  on  liawtliorn 
bloHHom  at  Rock  Ferry  and  Kastbani,  in  .June,  IHO'i,  by 
Mr.  .\rrhf;r. 


62  LIVEEPOOL   BIOLOGICAL   SOCIETY. 

MONILICOENIA. 

Chkysomelid^, 

Donacia  hidens,  01.  I  once  took  this  species  in  profusion 
in  a  pond  between  Liscard  and  Wallasey,  on  leaves  of 
Potamogeton  nutans. 

Donacia  sagittariw,  F.  I  swept  a  specimen  from  a  ditch 
side  between  Crosby  and  Hightown  some  years  ago. 

Donacia  lemnm,  F.  A  single  specimen  from  Moreton 
last  April. 

Donacia  sericea,  L.     Bock  Ferry  (F.  Archer). 

Zeugophora  suhspinosa,  F.  Common  on  poplars  and 
aspens  aromid  Formby. 

Lema  cyanella,  F.  Frequently  taken  by  roadside  sweeping 
about  Spital. 

Lema  melanopa,  L.  In  similar  situations  to  the  preceding 
species,  but  not  quite  so  fi'equent. 

Cryptocephalus  aureolus,  Schiff.  Taken  on  the  flowers 
of  Hieraceum  pilosella  and  Taraxacum  on  the  Wallasey 
sandhills,  in  May  and  June,  by  Mr.  Archer ;  also  found 
there  by  Mr.  Wilding. 

Chrysomela  staphylcea,  L.  Common  among  flood  refuse 
on  the  Hightown  and  Aigburth  shores  ;  also  at  Eastham, 
under  stones. 

Chrysomela  Goettingensis,  L.  This  fine  species  has  been 
taken  in  some  numbers  at  Burton  by  Mr.  Gardner. 

Chrysomela  hmmoptera,  L.  I  have  on  several  occasions 
picked  up  specimens  of  this  species  on  Leasowe  Marsh. 

Chrysomela  polif a,  L.     Occasional. 

Chrysomela  hyperici,  Forst.  A  single  specimen  taken 
(hibernating)  at  the  foot  of  a  tree  in  Eastham  Wood 
(J.W.E.). 

Gastrophysa  polygon i,  L.     Common. 

Gastrophysa  raphani,  F.  Bidston  Marsh  and  Moreton 
(J.W.E.). 
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Phcedon  tumidulum,  Germ.     Frequent. 

Phadon  cochlearia-,  F.  Common  in  moss  growing  on 
the  bridges  crossing  the  Fender,  on  Bidston  Marsh,  and 
occasionally  obtained  elsewhere  by  sweeping. 

Phratura  cavifrons,  Thorns.  Under  bark  at  Bromborough, 
in  December. 

Phratora  vitellince,  L.  Abmidant  on  osiers  about  Formby. 

Prasocuris  marginella,  L.  Frequent  in  damp  places 
about  Liscard. 

Prasocuris  phellandrii,  L.  Common  on  water  plants 
about  Moreton  and  Liscard. 

Prasocuris  beccakunga.  111.  Taken  on  Bidston  Marsh  by 
Mr.  Archer. 

Adimonia  tanaceti,  L.  Recorded  from  the  New  Brighton 
'sandhills,  in  October,  by  Mr.  Archer. 

Adimonia  suturalis,  Thoms.  Plentiful,  on  heather,  on 
Oxton  Heath  and  Bidston  Hill. 

Galeruca  calmariensis,  L.  Taken  in  some  inunberH  by 
fiweeping  willowherl),  i^c,  at  Lydiate,  in  August,  1887 
(J.W.E.). 

Agelastica  halensis,  L.  Abundant,  during  autumn,  on 
the  Wallasey  and  Hoylake  sandhills,  among  Cudiiim  vcritni. 

Luptrus  betulinus,  Fourc.  Once  taken  l)y  sweeping  on 
the  Wallasey  sandliills,  in  July. 

IIai/H(Id;e. 

Haltica  ericcti,  All.  \'ery  abundant,  in  October,  1888, 
among  hoatlior  on  O.xton  Heath. 

Crepidodrra  transversa.  Marsh.  l''ir(pi(nt  on  marshy 
ground  at  the  mouth  of  the  Alt  at  Hightown  (J.W.  Iv); 
taken  by  Mr.  Archer  at  Crosby, 

Crrpiditdera  fcrruginca.  Scop.     Abundant. 

Crrpid')dera  aurata,  Marnh.  Onc(^  taken  by  swec'ping 
at  Bromborough  (J.W.K,). 
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Crepidodera  modeeri,  L.     Crosby  (R.W.)  and  Wallasey 
(J.W.E.). 

Mantura  rustica,  L.   Occasional  at  Wallasey  and  Crosby. 

Phyllotreta    undulata,    Kuts.     Abundant    on    roadside 
herbage. 

Phyllotreta  sinuata,  Steph.  Taken  by  myself  at  Leasowe 
and  Bromborough. 

Phyllotreta    hrassicce,   F.     Among   haystack    refuse   at 
Leasowe,  in  October  (J.W.E.). 

Pleat roscelis  concimia,  Marsli.     Common. 

Thyamis  lurida,  Scop.  Common  on  roadside  herbage,  &c. 

Thy  amis  thoracica,  Steph.,  var.  fuscicollis,  Steph.    Com- 
mon at  Aigburth  and  Spital. 

Thyamis  tahida,  Panz.    Common  on  Senecio  Jacoboea  on 
the  coast. 

Thyamis  ochroleuca,  Marsh.  I  have  taken  two  specimens 
in  the  district,  one  at  Spital,  the  other  at  Hightown. 

Psylliodes  chnjsocephala,  L.    Taken  by  myself  at  Crosby. 

Psylliodes  marcida,  111.     Wallasey  sandhills  on  Bumex. 
Not  uncommon. 

Psylliodes   cupronitens,  Forst.     Wallasey    and   Lydiate 
(J.W.E.). 

Psylliodes  affinis,  Payk.     Common  on  the  Wallasey  and 
Hightown  sandhills. 

Psylliodes  picina,  Marsh.     Taken  by  myself  at  Formby 
and  Hightown. 

Apteropeda  gra7?ii?iis,Panz.   Once  taken  on  Bidston  Hill 
(J.W.E.). 

Sphceroderma  testacea,  F.     Not  uncommon  on  thistles  at 
Crosby  and  Hightown. 

CassididvE  . 

Cassida  vihex,  L.     Taken  at  Hightown,  in  September, 
1862,  by  Mr.  Archer. 
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Cassida  sanguinolcnta,  F.  On  the  clay  banks  of  the 
Mersey  at  Aigburth,  and  on  the  Wallasey  sandhills 
(J.W.E.). 

Cassida  ohsoleta,  111.  Taken  at  Southport,  in  September, 
1864,  by  Benjamin  Cooke. 

HETEROMERA. 
Tenebrionid^. 

Blaps  mucronata ,  Latr.     Abmidant  in  cellars. 

Blaps  mortisaga,  L.  I  have  a  specimen  that  was 
captured  in  Liverpool,  and  taken  to  Mr.  Gregson  as  a 
"  Colorado  beetle." 

Heliopatlies  gibbus,  F.  Abundant  on  the  coast  sandhills. 

Opatrum  sahulosum  L.  Recorded  from  New  Brighton 
l)y  Mr.  .\re]i<r. 

Microzoum  tibiale,  F.     Common  on  the  coast  sandhills. 

Tribolium  fcrniguictnti,  F.  Occurs  occasionally  among 
provisions.      Probably  imported. 

Gnathocenis  corfiiitus,  F.  Mr.  Ixiiidei'  used  to  take  this 
species  freely  in  warehouses  at  tlie  noilh  end  of  Liverpool. 

Pnlnnis  (Iftipojdihi  us)  drjircssiis,  V.  Take  ii  freely  by 
Mr.  Kinder. 

Alphifnbius  j>lcriis,  ()|.  l'"rt(|ii(nt  in  bakeliouses  and 
cellars. 

Trnrbrio  (tbsrurns,  )•'.  I''re(|u<iit,  but  not  so  eomnion  as 
the  following. 

Tenebrio  molUrr,  L.  TliiK,  tlic  common  meal-worm 
beetle,  is  abundant  in  l)akebouKes,  kr. 

Ifrlops  palllflus.  Curt.  Taken  at  New  Hrightnn,  In 
Sfptonibi-r,  iHoH,  by  lienjamin  Cookr. 

Ilrlnpn  striafjiM,  |''oinc.  Abundant  uiid<i  loose  bark 
during  the  winter,  especially  about  Bidston. 
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ClSTELID^. 

Cistela  murina,  L.  Common  on  the  coast  sandhills, 
being  very  partial  to  the  flowers  of  Bosa  spinosissima. 

Lageiid^. 

Lagria  hirta,  L.  Occasionally  common  on  the  dwarf 
sallows  on  the  Crosby  and  Wallasey  sandhills,  but  very 
micertain  in  its  appearance. 

Melandryid^. 

Plilceotrya  StepJiensi,  Duv.  Bred  from  decayed  birch 
from  Simmons  wood  Moss  by  Mr.  G.  A.  Harker. 

Melanclrya  carahoides,  L.  Crosby,  in  Jmie,  1862  (F. 
Archer) . 

Pythid^. 

Salpingus  ater,  Payk.  Taken  in  some  numbers  in  July, 
1882,  by  sweeping  near  Bromborough  (J.W.E.), 

Bhinosimus  viridipennis,  Steph.  West  Derby  (E.W.) 
and  Aigburth  (J.W.E.) ;  in  both  cases  under  bark. 

Bliinosimus  planirostris ,  F.     Common  under  bark. 

Pyeochroid^. 

Pyrochroa  serraticornis,  Scop.,  —  ruhern^,  F.  Bred 
freely  by  Mr.  Smedley  and  myself  from  larvae  and  pupae 
found  in  a  dead  poplar  on  the  borders  of  the  Wallasey 
sandhills.  We  also  captured  the  imaguies  in  the  same 
locality, 

Anthicid^. 

Notoxus  monoceros,  L.     Frequent  on  the  coast  sandhills. 

Anthicus  birnacnlatus,  111.  Avery  scarce  British  species, 
of  whicli  several  specimens  have  occurred  in  our  district. 
Mr.  Chappell  once  took  six  specimens  under  a  dead  bird 
on  the  Southport  shore  ;  Mr.  Broadhurst  took  a  specimen 
in  the  same  place,  in  June,  1867  (Ent.  Monthly  Mag.,  vol. 
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iv.,p.  232);  single  specimen!?  have  occiuTcd  to  Mr.  Kinder, 
!Mr.  Wilding,  and  to  myself,  at  Crosby ;  and  to  Mr.  ,T.  T. 
Harris  at  New  Brighton,  in  1873  (Ent.  Monthly  Mag., 
vol.  xiv.,  p.  238). 

Anthiais  Jlorali.'i,  L.     Frequent  in  flowers,  Arc. 

O^DEMERID.E. 

Xacerdes  meJanura,lj.  On  the  shore  of  the  Mersey  at 
Aigburth  and  Bromborough  Pool  (J.  W.  E.);  Mr.  W. 
Johnson  once  sent  me  a  large  number  taken  under  a 
workshop  floor  near  the  Liverpool  docks. 

Cantharid.e. 

Meloe proscarahaus,  L.  Common  in  spring  on  dry  sandy 
roadsides,  where  there  are  burrows  of  Andrcnida-  (wild 
bees) . 

Meloe  viohiceus,  Marsli.  I  have  a  single  specimen,  wliich 
I  took  on  Bidston  Hill. 

Mordellid.t:. 

Anaxpis frontalis,  Tj.     ('(uniiKni  in  flowers. 

Anaspis  ruJicolUs,  F.     Coiuiiion. 

Anfispia  vifhuuipd,  l''orst.  Altimdiiiit,  especially  in  tlic 
fl<»w«'rH  of  imwtlinin  iind  iiiountiiiii  asli. 

yiordrlla fascidtu ,  V .  A  spi-cinicii  in  llic  Li\<i|i(Mi|  Vww 
Public  MuKcum  was  taktMi  hy  the  iirv.  II.  II.  Higgin.s 
at  Itainhill. 

Itn  VNCIIOI'IIOKA. 

UHYNCHITID/K. 

UhijnchitcH  grrvionicuH,  Ilcirbst.     Coimiion    (ui    variouH 

plants. 

lihtjnchitcH    nanus,     I'ayk,       Taken     at    Soutliport    by 

Benjamin  Cooke,  and  at  Crosby  and  Ilightown  by  myself. 

B-2 
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Apionid^. 

Apio7i  carduorum,  Kirby.     Common. 

Apion  onopordi,  Kirby.  Two  specimens  taken  at  Wil- 
laston,  August,  1887  (J.W.E.). 

Apion  annulipes,  Wenck.  Of  the  three  known  British 
specimens  of  this  species,  I  possess  the  only  male,  which 
I  have  taken,  I  believe,  on  the  Wallasey  sandhills. 

Apion  ulicis,  Forst.  Abundant  on  gorse  at  Bidston  and 
Prenton,  in  spring. 

Apion  striatum,  Kirby.     Common. 

Apion  immu7ie,  Kirhy.     Bidston  (J.W.E.). 

Apio7ipubesce7is, Kirhy.  Willaston,  August,  1887  (J.W.E.). 

Apion  seniculum,  Kirby.  I  have  taken  three  specimens 
in  the  district :  one  at  Willaston,  one  at  Wallasey,  and 
one  in  haystack  refuse  at  Moreton. 

Apion  vicice,  Payk.     Bidston  and  Spital  (J.W.  E.). 

Apion  ononidis,  Germ.  Abundant  on  the  Wallasey  sand- 
hills, among  Ononis  arvensis. 

Apion  Jiavipes,  F.     Spital  (J.W.E.). 

Apion  nigf-itarse,  Kirby.  Spital  and  Eastham  occasionally 
(J.W.E.). 

Apion  eheninum,  Kirby.  Three  specimens  taken  at 
Wallasey  by  sweeping  (J.W.E.). 

Apion  virens,  Herbst.  Common  in  Wirral  on  roadside 
herbage  during  the  summer,  and  (hibernating)  in  moss  on 
walls  during  the  winter. 

Apion  platalea,  Germ.  Spital,  a  single  specimen  in 
May,  1883  (J.W.E.). 

Apion  ervi,  Kirby.     Common. 

Apion  ononis,  Kirby.  Common  at  Wallasey,  among 
Ononis  arvensis. 

Apion p)isi,  F.     Common. 

Apion  scuteUare,  Kirby.     Bidston,  not  uncommon. 

Apion  Spencei,  Kirby.  Common  at  Bidston  and  Wallasey. 
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Apion  vorax,  Herbst.     Frequent. 

Apion  Uvescenim,  Gyll.  Bidston  Hill  on  heather,  July 
(J.W.E.). 

Apion  miniatum,  Germ.     Frequent. 

Apion  cruentatum,  Walt.     Occasional. 

Api'.n  frumentariuni,  L.     Occasional. 

Apion  riibens,  Steph.  Taken  at  Lydiate  in  August,  1887 
(R.W.). 

Apion  violaceum,  Kirby.     Abundant. 

Apion  marchicum,  Herbst.     Frequent  at  Bidston. 

Apion  humilc,  Germ.     Abundant. 

OxiORHYNCHIDiE. 

Tropiphorus  mercurialis,  F.  Taken  sparingly  on  the 
wall  of  Anfield  Cemetery  by  Mr.  Kinder. 

Banjnotus  obscuriis,  F.     Frequent. 

Cneorhiniis  geminatus,  F.  Abundant  on  the  coast  sand- 
hills in  spring. 

Strophosomus  corijU,  F.     Cunnnon  in  hedges. 

Strophosomus  limbatus,  F.  Common  on  heather  on 
I3idston  Hill  and  Oxton  Connnon. 

Pldti/tarsus  echinatus,  I3ons.  1  took  a  specimen  of  this 
liedgehog-like  beetle  by  sweeping  at  Aigburth,  in  May, 
188G. 

Sciaphilun  muricatus,  F.     Occasional. 

Polijdrosns  pluni/rons,  Gyll.  I  captured  a  single 
npecimen  of  thi.s  rare  species  by  sweeping  at  Fjydiatc,  in 
August,  1887. 

Polydrosus  ccrviniis,  L.  Connnon  on  the  dwarf  sallows 
growing  among  the  count  Handhills. 

PolydrosuR  ronjluens,  St<[»h.  Occasionally  swc[)t  from 
heather  on  Bidston  Hill,  in  July. 

Phyllobius  alticti,  F.  Abundant  among  nettles  during 
the  early  summer. 
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PJujUobiiLS  jjijri,  L.    Common  on  oak  at  Eastham,  July. 

Phyllobius  argcntatus,Jj.  Abmidant  on  hawthorn  hedges. 

Phyllobius  oblongus,  L.  Common  on  the  dwarf  sallows 
on  the  coast  sandhills. 

Phyllobius  pomonce,  01.  Very  abundant  in  July  on  the 
coast  sandhills.     Probably  feeds  on  Bosa  spinosissima. 

Phyllobius  uniformis,  Marsh.  Common,  by  roadside 
sweeping,  in  Wirral. 

Otiorhynchus  scabrosus,  Marsh.  Mr.  Wilding  has  taken 
a  specimen  at  Wallasey,  and  I  have  one  that  I  found  at 
Aigburth. 

Otiorhynchus  ligneus,  01.  Occasional  at  Leasowe,  Wal- 
lasey, and  Bidston. 

Otiorhynchus  p)^cipes,  F.  Very  abundant  on  hawthorn 
hedges,  &c. 

Otiorhynchus  sulcatus,  F.  Generally  distributed  through- 
out the  district,  but  scarcely  common. 

Otiorhynchus  ovatus,  L.   Common  on  the  coast  sandhills. 

Sitones  griseus,  F.  Abundant  in  spring  on  the  coast 
sandhills.  All  our  specimens  are  considerably  darker  than 
specimens  in  my  collection  from  the  south  coast. 

Sitones  Jiavescens ,  Marsh.     Common. 

Sitones  suturalis,  Steph.     iVbundant. 

Sitones  sulcifrons,  Thunb.     Common. 

Sitones  tibialis,  Herbst.    Bidston,  but  not  connnon  there. 

Sitones  Begensteinensis,  Herbst.  Abundant  on  gorse 
during  spring. 

Sitones  lineatus,  L.     Abundant. 

Sitones  hispidulus,  F.     Common. 

Liosoma  ovatulum,  Clair.     Common. 

Cleonus  sulcirostris,  L.  Common,  sometimes  in  profusion, 
on  the  Crosby  and  Hightown  sandhills  among  thistles. 

Alophiis  triguttatus,  F.      Mr.   Wilding  has  taken  this 
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species  at  Heswall,  and  I  have  met  with  a  few  specimens 
under  stones  behind  Leasowe  Embankment. 

Hypeni  punctata,  F.  Occm's  very  occasionally  both 
inland  and  on  the  coast  sandhills. 

Hypcra  plautaginis,  De  G.  Common,  and  at  times 
abundant,  on  the  coast  sandhills. 

Uypera  murinus,  L.  A  pair  taken  at  Crosby  by  Mr. 
Chappell,  at  Easter. 

Hypera  variabilis,  Herbst.  Common  on  the  Wallasey 
sandhills. 

Hypera  polygoni,  L.  Wallasey  (R.W.)  and  on  the 
Aigburth  clay  banks  and  at  Formby  (J.W. E.). 

Hypera  nigrirosfris,  F.  Abundant  on  the  coast  sandhills. 

Hypera  trilineata,  Marsh.  Two  specimens  at  Wallasey 
(J.W.E.). 

Hylohius  ahietis,  L.  Common  a  few  years  ago  in  the  fir 
plantations  at  Bidston. 

(irypidius  etjuiacti,  F.  Cunnnon  on  tiic  Wallasey  sand- 
hills in  spring. 

Erirhimm  himaculatus,  F.  Occasionally  found  in  flood 
refu.se  brought  down  tin;  Alt  ;  and  Mrs.  Mllis  has  found  it 
Ijchind  Leasowe  Knibankiiieiit. 

ErirhinuH  acridulus,  L.  Coiniiion  among  flood  refuse 
and  among  water  plants. 

MecinuH  pyrantrr,  Ilerbst.     (  oiuiuoii. 

Mecinus  circulutus,  ^^arKh.  'rakcn  on  the  Wallasc^y 
Bandhills,  in  spring,  by  Mr.  Cliappcll. 

Tanysphyras  Icmufr,  F.  Common  on  Letiuui  in  a  pit  at 
Morcton. 

HytlrofiomuH  alisniatis,  Marsh.  Taken  abundantly  by 
Mr.  Kinder  in  pits  about  Kirkdale,  and  by  Mr.  Wilding 
and  myself  on  Aliama  plantago  at  Leasowe. 

AnthoyV)mus  ulmi,  De  G.  A  single  specimen  taken  houw. 
years  ago  at  Wavcrtrce  (J.W.  E.). 


72  LIVEKPOOL   BIOLOGICAIi   SOCIETY. 

Anthoiiomiis poniorumjlj.  Frequent  on  hawthorn  blossom 
at  Broniborough. 

Anthonomus  rithi,  Herbst.     Common. 

Orchestes  stigma,  Germ.  A  single  specimen  at  Simmons- 
wood,  in  Jmie,  1885  (J.W.E.). 

Orchestes  salicis,  L,  Frequent  among  sallows  on  the 
coast  sandhills. 

Bliamphus  flavicornis,  Clair.  Common  in  spring  on  the 
sandhills,  but  much  easier  to  see  in  the  sweeping-net  than 
to  bottle. 

Nanophyes  lythri,  F.  Swept  from  Lythrum  salicaria  at 
Lydiate,  in  August,  1887  ;  also  taken  at  Spital  (J.W.E.). 

Ciomis  pulchellus,  Herbst.  Taken  by  Mr.  Wilding  at 
Burton,  on  Verbascum. 

Orobitis  cyaneus,  L.  Occasional  on  the  coast  sandhills, 
on  Viola. 

Cceliodes  fnligi)2osus,  Marsh.  "Wallasey,  in  March,  1887; 
a  single  specimen  (J.AV.E.). 

Cceliodes  quadriniaculatiis, 1j.    Very  abundant  on  nettles. 

Ceuthorrhyjichus  assimilis,  Payk.  Common  on  Crucifera'. 

Ceutliorrhynchus  erysimi,  F.     Common. 

Ceuthorrhyncluis  contractus,  Marsh.     Abundant. 

Ceutliorrhynchus  cochlearice,  Gyll.  I  took  a  few  specimens 
of  this  species  on  the  Aigburth  shore,  in  May,  1883. 

Ceuthorrhynchus  ericw,  Gyll.  Frequent  on  heather  on 
Simmons  wood  Moss  and  Bidston  Hill. 

Ceuthorrliynchus  litura,  F.  A  single  specimen,  taken  at 
Wavertree  in  1874  (J.W.E.).  Said  to  be  found  on  thistles 
standing  in  the  middle  of  fields. 

CeuthorrJiy)ic]ius  asperlfoliarum,  Gyll.  Southport,  May, 
1858  (B.Cooke). 

Ceuthorrhynchus  arcuatus,  Herbst.  A  rare  species,  taken 
at  Southport  by  Mr.  Prescott  (as  I  am  informed  by  Mr. 
Chappellj. 
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Ceuthorrhijnchus  quadridens,  Panz.  I  took  a  specimen 
at  Wallasey,  in  May,  1884. 

Ceuthorrhynclms poU'uiariHs,  Foist.     Abundant. 

Ceuthorrhijnchus  sulcicollis,  Gyll.  Southport,  in  Sep- 
tember, 1864  (B.Cooke). 

Ceuthorrhynchideus  fiuralis,  Payk.     Common. 

Ceuthorrhijnchidcus  pyrrhorhijnchva,  Marsh.  Freely  in 
October  by  beating  the  nearly  bare  stalks  of  Sisymbrium 
officinale  on  the  roadside  between  Wallasey  anji  Leasowe 
(J.W.  E.). 

Ceuthorrhynchidcus  troglodytes,  F,  Frequently  taken  by 
roadside  sweeping. 

Hhinonchus pericarpius,  F.     Frequent. 

Rhinonchus  subfasciatus,  Gyll.     Generally  distributed. 

Hhinonchus  castor,  F.  Crosby  and  Higlitown,  occa- 
sionally (J.W.F.). 

Phytohius  nuadritubcrculatus,  F.  Sparingly  on  tlu> 
Hightown  sandhills  (J.W.  K.). 

Phytobius  comari,  Herbst.  A  specimen  captured  at 
Hale  by  Mr.  .1.  Kiilson  Taylor  (l^nt.  Monthly  Mag.,  vol. 
v.,  p.  201). 

Phytobius  (piadrinodosus,  Gyll,  Taken  by  Mr.  ('liuj)p{'ll 
on  pi(!ceK  of  chip,  \c.,  in  pools  behind  Leasowe  Enil)iiiik- 
ment. 

Litodactylus  Icucogastrr,  Marsh.  Taken  by  Mr.  ('haj)p('ll 
uudor  the  saiiu;  circumstances  us  tin;  preceding;  also  at 
Liscard  by  Mr.  Wildini^',  and  on  Hidstou  Marsh  by 
Mr.  Archer. 

Eubryrhius  vrlntus,  Heck.  A  single  specimen  taken  at 
Wallasey  (.J.W.lv). 

Poophafjus  sisymbrii,  \'\  Common  on  water  plants  in 
pits  at  Morcton,  in  May. 
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Baris  clilorizans,  Germ.  I  have  a  specimen  of  this  rare 
species  that  I  took  on  Bidston  Marsh,  in  March,  1883. 

Balaninus  glandium,  Marsh.  Frequent  on  oak  in  East- 
ham  Wood.     The  larva  feeds  in  acorns. 

Calandrid^. 

Calandra  granaria,  L.     Common  in  grain  warehouses. 

Calandra  orizce,  L.  Taken  by  Mr.  Wilding  in  rice  mills 
in  the  city. 

SCOLYTID^. 

Hylastes  ater,  Payk.  Kock  Ferry,  May,  1862  (F.  Archer). 

Hylastes  palliatus,  Gyll.  A  single  specimen  taken  on 
Leasovi^e  Marsh,  May,  1888. 

FhlcKopthorus  rJiododactylus,  Marsh.  Bidston  Marsh, 
in  April,  1862  (F.  Archer) ;  several  specimens  beaten  from 
dead  sticks  of  gorse  atBidston  (J.W.  E.). 

Hylesinus  crenatiis,  F.  Mr.  Wilding  has  specimens 
taken  in  bark  of  ash  at  Knotty  Ash. 

Scolytus  destructor,  01.  I  have  several  times  met  with 
the  work  of  this  destructive  insect,  and  dead  specimens  in 
the  burrows,  but  have  never  found  a  living  specimen. 

Tomicus  laricis,  F.  Mrs.  Ellis  found  a  specimen  of 
this  species  blowing  about  on  the  Hightown  sandhills,  in 
September,  1885. 

Cryphalus  binodulus,  Eatz.  I  found  a  single  specimen 
on  the  Wallasey  sandhills,  in  May,  1883. 

Dryoccctes  villosus,  F.  I  once  took  a  considerable 
number  in  a  dead  oak  at  Spital. 
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ADDENDA. 
Additional  Species. 

Stenolophus  vespcrtinus,  Panz.  A  specimen  captured  on 
the  Ince  Marshes,  14th  May,  1888  (J.W.E.). 

Utjdropurus  vittuht,^i\  Common  at  Moretou ;  a  specimen 
also  from  Wallasey. 

Limnebius  nitidus,  Marsh.  Several  specimens  taken  at 
Moreton,  in  April  and  May,  1888. 

Hijdrana  testacea,  Curt.     Liscard,  in  May  last  (R.AN'.). 

Anisotoma  viacropus,  Rye.  A  single  specimen  at  Lea- 
sowe,  October,  1886  (J.W.E.). 

Anisutoma  furva,  Er.  Taken  by  Mr.  Wilding  at  Crosby, 
and  at  Wallasey  by  myself,  last  autumn. 

Anisotoma  ciliaris,  Schm.  Two  specimens  taken  at 
Wallasey  (R.W.). 

Pselaphus  Ileisei,  Herbst.  A  specimen  found  at  Brom- 
borough  in  grass  at  tree-roots,  last  November  (J.W.E.). 

Oligota  infiata,  Mann.  Abundant  in  haystack  refuse  at 
Moreton,  March,  1888. 

Heterothops  dissimilis,  (Jrav.  A  specimen  taken  at 
Moreton,  Slst  Marcii,  1888. 

Bledius  pallipcH,  Grav.  A  single  specimen  captiii((l 
among  li.  arenarius,  on  thi;  Hirkdalc  shore,  I'ith  May,  1888. 

Homalium  rijtftrium,  Thorns.  Several  specimens  tak<'n 
under  seaweed  on  the  Wallasey  shore. 

.VuDiTioNAL  Localities,  Jcc. 

Dyschiriuji  nitidus,  ])ii}.  Puddiiigton  marshes,  conniion 
(U.W.). 

Dynchirius  saliniis,  Schainn.     i'uddington  (K.W.). 

Urmhidium  tiormannum,  D<j.     I'uddington  (U.W.). 

Bcmhidium  varinm,  01.  Taken  connnonly  on  the  Dec 
tthorc  about  Tuddrngtou  by  Mr.  W.  E.  Sharp. 
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Hi/drojjorus  lituratus,  F.  Common  in  pits  at  Moreton, 
April,  1888. 

Hydroporiis  nigrita,  F.  Several  specimens  at  Moreton, 
last  March. 

Ilyhius  obscurus,  Marsh.  Several  specimens  in  a  pit  at 
Moreton,  last  spring. 

Laccobius  minutus,  L.  A  specimen  of  the  form  bipunc- 
tatus,  F.,  captm-ed  at  Moreton. 

Laccobius  nigriceps  var.  alutaceus,  Thorns.  Abundant 
in  ponds  and  ditches  at  Moreton. 

HelopJwrus  ceneipennis,  Thorns.  Very  abmidant  at 
Moreton  in  a  ditch,  on  the  right  of  the  road  leading  from 
the  station  to  Leasowe  embankment. 

Helophorus  arvernicus,  Muls.  A  second  specimen,  taken 
at  Hightown  last  April. 

Agathidium  marginatum,  Sturm.  A  specimen  from 
Hightown  last  April. 

Homalota  elongatula,  Grav.  Several  specimens  taken 
at  Moreton. 

Homalota  vicina,  Steph.  Ince  marshes.  May,  1884 
(J.W.E.) 

Homalota  trinotata,  Kr.  Abundant  in  haystack  refuse, 
at  Moreton,  last  March. 

Philonthus  micans,  Grav.  A  specimen  captured  at 
Wallasey  last  May. 

Stenus  foveiventris,  Fairm.  A  few  specimens  on  the 
bank  of  a  pit  at  Moreton. 

Stenus  binotatiis,  Ljun.  Common  in  the  same  situation 
as  the  preceding  species. 

Stenus  cicindeloides,  Grav.  Mr.  Rye  remarks  (Ent. 
Monthly  Mag.,  vol.  iii.)  that  the  male  of  this  species  is 
very  rare.     I  took  a  male  at  Leasowe  last  April. 


coleopterous  fauna  of  liverpool  district.      <7 
Summary. 

Species  recorded 
from  the 
Rritish  Species.*         Liveqmol  District. 

Geodephacja  300     163 

Hydradepha^'a  138     G6 

Palpicornia    93     49 

iBrachelytra  708     250 

(ClavicoiTiia    670     156 

LamcUiconiia    90     4*2 

Serricornia     224     50 

Lonj,acornia  57     8 

Monilicornia 251      51 

Heteroinera    124     31 

Khynchophora 517     124 


Total  3227     990 

Being  30  pn-  cmt  of  the  British  species. 

•  F<.wlir  and  .Mattliows's  li.st,  1S83. 
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KEPOKT  on  a  Collection  of  TOW-NET  GATHEKINGS 
made  by  T.  C.  Kyley,  Esq.,  on  the  WEST  COAST  of 
NORWAY,  up  to  the  North  Cape,  during  June  and 
July,  1888. 

By  Isaac  C.  Thompson,  F.L.8.,  F.R.JSt.S. 

[Read  lltli  January,  1889.] 

The  collection  which  furnished  the  material  from  which 
this  report  is  drawn  up  was  made  by  Mr.  Eyley  during  a 
summer  cruise  of  the  steam  yacht  "Argo,"  belonging  to 
Alfred  Holt,  Esq.,  of  Liverpool. 

Mr.  Eyley  was  furnished  with  one  of  the  very  fine-meshed 
tow-nets  of  the  "Challenger"  pattern,  and  all  the  material 
kept  was  at  once  transferred  to  bottles  containing  a 
preservative  solution  composed  of  glycerine,  water  and 
alcohol,  with  boric  acid  as  an  antiseptic. 

Thirteen  bottles  of  material  in  all  were  obtained,  each 
bottle  being  numbered  and  corresponding  to  a  note  entered 
at  the  time,  with  particulars  as  to  date,  time  of  day, 
locality,  general  atmospheric  conditions,  &c.  The  entire 
contents  of  every  bottle  I  have  examined  under  the  micro- 
scope. As  might  be  expected,  the  vast  proportion  of  the 
material  consists  of  Copepoda,  sixteen  species  being 
obtained.  The  rest  consists  chiefly  of  quantities  of  the 
marine  Cladoceran  Evadne  nordmanni,  a  few  Amphipoda, 
Schizopoda,  Cirripedia,  various  larval  Crustacea,  Annelids, 
Appendicularia,  Medusae,  Peridineae,  and  fish  ova. 

The  various  species  may  be  classified  as  follows  : — 
PBOTOZOA. 
FLAGELLATA. 

Ceratium  tripos. 
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CCELENTERATA. 
Numbers  of  small  Medusae. 

VEBMES. 
Two  or  three  forms  not  identified. 

ARTHPiOPODA. 
CRUSTACEA. 
Cladocera. 
Evadne  nordmanni,  Loven. 

OSTRACODA. 

A  few  isolated  specimens. 

COPEPODA. 

Calanidoe. 
Calanus  finmarchicus,  Gimner. 
Pseudocalanus  elungatua,  Boeck. 
Scolocithrix  minor,  Biady. 
Dias  long i rem  is,  Lilljeborg. 
Arartia  laxa,  Dana. 
Tmnora  longicornis,  Muller. 
CentrojHigcs  hamatus,  Lilljclior^'. 
Isias  clavipcn,  Bocck. 

I'ontt'lli.lM'. 
Pontdln  imrinis,  Jirudy. 

Cyclopida'. 
Oith'  nu  ftpini/rons,  Boi'ck. 
Oithona  chuUcngcrii,  Jirady. 
Ilarpacticida*. 
Dactt/lopim  simili/i,  Clans. 
Idi/ii  fnrratd,  Baird. 
XitiiM  spindtiis,  (toodhir. 
Ifarpactirus  rhrlifcr,  Midler. 
ll(irpacticusfic£us,  Brady  and  Kobcrtson. 
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CiREIPEDIA. 

Quantities  of. larval  Balanus. 

Amphipoda. 
Gammarus  neglectus. 

SCHIZOPODA. 

Several  forms  not  identified. 

TUNIGATA. 
Appendiaila  ria . 

The  tow -net  was  thrown  over  upon  the  "slowing"  of 
the  steamer  at  the  various  stopping  places,  and  pulled 
along  at  or  near  the  surface  as  specified  for  as  long  a  time 
as  the  stopping  of  the  engines  allowed. 

Of  the  thirteen  localities  referred  to  and  numbered  1  to 
13,  the  first  and  last  are  upon  the  west  coast  of  Scotland, 
and  are  therefore  not  included  in  this  report.  The 
information  regarding  each  locality  was  furnished  by 
Mr.  Ryley  from  his  note-book,  the  results  obtained  being 
given  with  each. 

The  geographical  distribution  of  the  various  species  of 
Copepoda  in  our  colder  and  warmer  seas  is  very  interesting, 
the  former  phase  being  remarkably  illustrated  by  this 
collection.  As  we  approach  the  north,  number  and  size 
appear  to  compensate  for  diversity  of  species.  It  has  been 
long  known  that  the  large  and  widely  spread  pelagic 
Copepod  Calanus  finmarcliicus,  Giinner,  forms  the  chief  food 
of  the  Greenland  whale,  and  it  will  be  noticed  that  in  some 
of  the  locahties  about  the  North  Cape  at  which  Mr.  Eyley 
collected,  this  species  forms  almost  the  entire  mass  in  the 
tow-net.  Its  profusion  here  enables  ua  to  clear  up  a 
most  interesting  question.  It  has  been  often  remarked 
that  in  this,  as  in  some  other  species  of  Copepoda,  the 
precise  manner  of  ovi-position  is  mysterious,  in  as  much 
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as  females  with  ovisacs  have  never  been  noticed  though 
carefully  looked  for.  Their  absence  has  recently  led  an 
eminent  naturaUst  to  throw  out  the  theory  that  Calanus 
finmarchicns  may  be  only  the  larval  form  of  another 
species,  the  Euchcvta  norvegica,  which  is  usually  found 
only  at  great  depths.  It  has  often  struck  me  as  probable 
that  Calanus  fimnarcliicus  casts  its  ova  directly  into  the 
sea  just  as  fishes  do,  and  its  profusion  in  these  northern 
localities  has  furnished  the  opportunity  of  establishing 
what  seems  to  be  a  clear  proof  of  the  truth  of  this  theory. 
For  on  examining  many  hundreds  of  them  together, 
especially  in  the  collection  No.  4,  made  at  Hammerfest, 
I  find  small  quantities  of  specially  gi-anular  ova  scattered 
about,  and  in  two  instances  as  if  just  ejected  from 
the  animal,  but  entangled  by  the  swimming  feet  as  the 
animal  met  its  doom.  It  is  confirmatory  of  these  being 
the  ova  of  Calanus  that  they  a})pear  only  in  such  other 
gatherings  as  contain  in  gi'eat  abundance  this  species  and 
of  it  almost  exclusively.  So  the  l;irviil  form  theory  of 
Calanus  may,  I  venture  to  think,  be  considered  disproved. 
Of  the  sixteen  species  of  Copepoda  obtained,  twelve  are 
known  in  British  waters,  the  other  four  being — 

Scolocithrix  minor. 
A  cart  id  laxa. 
Puntclla  incrmis. 
Oit/iona  cliallcngcrii. 

The  first  of  these,  Scolocithrix  minor,  so  fur  as  1  am 
aware,  has  heretofore  only  been  found  in  the  Indian  Ocean,* 
and  its  presence  near  the  Arctic  regions  is  thus  very 
interesting.  The  three  latter  are  widely  difTuscd,  Ijut  none 
of  them  arc  common  8peci(;H. 

•  Brn/ly'ii  "fhallonKT"  luj-'irt  <.n  tiip  (  o|,<  pmi*,  p.  fiH. 
6 


82  LIVEEPOOL   BIOLOaiCAIi   SOCIETY. 

Localities  at  which  the  Tow-net  was  used,  with 
List  of  the  Captures  at  each. 

No.l,  June  11,  1888,  9  p.m.  Loch  Eriboll,  Pentland 
Frith,  Scotland  (not  included  in  this  report). 

No.  2,  June  14,  1888,  9  p.m.  Sogne  Fiord,  Norway.  A 
cloudy,  rainy  and  cold  evening.  Tow-net  about 
five  to  ten  minutes  in  the  water,  just  below  the 
surface. 

COPEPODA. 

Calamis  finmarchicus .     Abundant . 

Pseudocala7ius  elongatus.     Several. 

Temora  lo?igicor?iis.     A  few  specimens. 

Dias  longiremis.     Abundant. 

Acartia  laxa.     Several. 

Gentropages  hamatus.     Several. 

OWiona  sjjinifrons.     Several. 

Oithona  challengerii.     Scarce. 

Pontella  inermis.  One  large  male,  the  only  specimen  of 
the  family  Pontellidse  found  in  the  collection. 

Dactylopus  similis.     Scarce. 

Idyafurcata.     Scarce. 

The  gathering  contains  multitudes  of  Evadne  nordmanni, 
several  Schizopods,  larval  Cirrepedes,  minute  Medusae, 
Ceratium  tripos,  and  fish  ova. 

No.  3,  June  15,  1888,  12  noon.  Skate  Trommen,  Nord 
Fiord.  Bright  sunshine,  hot.  Tow-net  in  water 
fifteen  minutes,  a  foot  below  the  surface. 

CoPEPODA. 
Calanus  finmarcliicus.     Abundant. 
Temora  longicornis.     Several. 
Pseudocalanus  elongatus.     Several. 
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Dias  longiremis.     Abundant. 

Isias  clavipes.     One  specimen. 

Oithona  spinifrons.     Several. 

Oithona  challengcrii.     Several. 

Like  No.  2  gathering,  this  one  contained  multitudes  of 
Evadne  Jiordmanni,  fish  ova,  larval  Cirripedes,  and  Geratium 
tripos.  It  also  contained  several  of  the  free  swimming 
Tunicate,  Appcndicularia. 

Nos.  4  and  5,  June  19, 1888,  3  p.m.  Hammerfest.  A  cold, 
dull  day.  Net  let  down  while  the  steamer  was  at 
anchor  opposite  the  town,  and  pulled  a  few  times 
through  the  water,  and  left  in  it  stationary.  Water 
very  clear.  Tow-net  contained  as  many  again  as  are 
preserved  in  the  two  bottles  collected  here. 

COPEPODA. 

Calanus  finmarchiciis.  Very  large  and  red  specimens  of 
this  species  exclusively,  and  their  ova  scattered  about. 

No.  G,  June  19,  1888, 11.30  p.m.  Off  North  Cape,  in  I3ay. 
Sky  overcast.  Shij)  at  anchor.  Tow-net  drawn 
along  the  water  a  few  times. 

C'OPKPODA. 

Calanus  fauna rcliicus.     Abundant. 

In  addition,  tliis  gathering  contained  quantities  of 
larval  Crustacea  and  some  small  but  long  Annelids. 

No.  7,  June  20,  1888,  1  ii.ni.  Sviu'rlioltsklubben,  fifteen 
miles  east  of  North  Cape.  Fine.  Tow-net  in  the 
water  five  to  ten  minutes,  on  and  Inflow  tin;  Kinface. 
Far  more  were  in  the  tow-net  tiian  are  preserved  in 
the  bottle. 

COFEPODA. 

CalnnuH  finmarchicun.      This  Hpccies  again  formed  the 

6-2 
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main  bulk  of  the  gathering.  The  specimens,  however,  all 
differed  remarkably  from  those  from  the  other  localities, 
being  distinguished  by  the  presence  of  a  very  large  oil 
globule  in  the  body  of  each. 

Pseudocalanus  elongatus.     Several. 

Oithona  spinifrons.     One  specimen. 

Harpacticus  chelifer.     One  specimen. 

Harpacticus  flexus .     One  specimen. 

The  gathering  also  contained  a  few  Schizopods  and 
larval  Crustacea,  and  a  mass  of  minute  ova  contained  in  a 
gelatinous  membrane. 

No.  8,  June  21,  1888,  11.45  p.m.  Tromsoe.  Sun  shining 
and  bitterly  cold.  Ship  at  anchor.  Strong  current 
running,  and  tow-net  suspended  in  the  current,  just 
below  the  Fiord  opposite  the  town. 

COPEPODA. 

Galanus  finmarchicus .     Abundant . 

Pseudocalanus  elongatus.     Several. 

Dias  longiremis.     Abundant. 

Acartia  laxa.     Several. 

Scolocithrix  minor.  A  few.  The  presence  of  this  species 
here  is  very  interesting,  it  having  as  before  stated  been 
previously  recorded  only  in  the  Indian  Ocean. 

OWiona  spinifrons.     Several. 

Harpacticus  chelifer.     One  specimen. 

Zaus  spinosa.     One  specimen. 

This  gathering,  like  Nos.  2  and  3,  contained  multitudes 
of  Evadne  nordmanni,  also  several  Zoea  of  Crab,  a  few 
other  large  larval  Crustacea,  and  one  mutilated  Amphipod. 

No.  9,  June  23,  1888,  8  a.m.  Lodingeri,  West  Fiord, 
Luffoden  Islands.  Cold,  dull  morning.  Ship  at 
anchor.  Tow-net  a  foot  below  surface  for  less  than 
five  minutes. 
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COPEPODA. 

Cala n  us  fin nm  rch  icus.     Very  few. 

Nothing  else  was  found  in  this  sparse  gathering. 

No.  10,  June  27,  1888,  10  a.m.  Open  sea,  two  miles  from 
shore,  twenty-foiu:  miles  north  of  Molde.  Thick  fog. 
Tow-net  a  foot  below  the  surface  for  ten  minutes. 
Ship  at  anchor.  Collected  just  by  the  force  of  the 
drift  of  the  small  waves  on  the  surface. 

CoPEPODA. 

Calanus  finmarchicus.     Several. 
Pseudocalanus  elongaius.     One  specimen. 
Dias  longiremis.     Several. 

Here  there  seemed  to  be  a  .shoal  of  Evadne  nordmanni, 
the  gathering  being  almost  composed  of  them. 

No.  11,  June  29,  1888,  3  p.m.  Geiranger  Fiord,  con- 
siderably inland.  Water  had  a  good  deal  of  fresh 
in  it.  Bright  sunshine.  Tow-net  on  the  surface  for 
some  time. 

This  gathering  I  looked  forward  to  with  some  interest, 
it  l>eing  the  only  one  of  the  collection  taken  at  any 
con.siderable  difitancc  up  a  Norwegian  fiord,  and  the  water 
being  brackiKli  it  was  likely  to  contain  some  forms  peculiar 
to  that  condition.  The  tow-net  was  also  immersed  for  a 
longer  period  tlian  on  any  other  occasion,  and  the  bright 
sunshine  would  bo  favourable  in  attracting  the  animal  life 
to  the  surface. 

Vtwi  in  spite  of  these  favourable  conditions  IIk;  rosult  is 
almost  nil.  One  amphipod,  probably  (Idmrnarus  nrglecta, 
(possibly  entangled  in  the  tow-net  and  belonging  to  a 
previous  gathering,)  and  an  Ichneumon  lly,  arcidcntally 
submerged,  being  the  only  organisms  found  in  ii. 
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No.  12,  July  4,  1888,  8  a.m.  Near  entrance  to  Sogne 
Fiord.  Bright  sunshine.  Ship  at  anchor  close  to 
shore.  Tow-net  in  water  fifteen  minutes,  two  or 
three  feet  below  surface  and  on  surface,  caught  by 
drift  from  wavelets. 

COPEPODA. 

Dias  longireinis.     A  few  specimens. 

Very  little  material  resulted,  and,  strange  to  say,  no 
specimens  of  Calamis;  Evadne  noi'dmanni  and  several 
larval  Crustacea,  together  with  a  number  of  fish  ova, 
constituted  the  gathering. 

No.  13,  July  7,  1888,  2  p.m.  West  of  Bum,  Scotland 
(not  included  in  report). 

In  conclusion  I  must  express  my  own  cordial  thanks  and 
that  of  the  Society  to  our  colleague  Mr.  Ryley  for  fur- 
nishing us  with  this  interesting  and  valuable  collection. 

If  others  who  may  have  the  advantage  of  yachting,  or 
other  sea  voyages,  would  take  charge  of  a  tow-net  to  use 
as  occasion  allows,  they  will  find  an  additional  zest 
imparted  to  their  pleasure,  and  sometimes,  possibly,  a 
relief  to  monotony,  and  may  be  largely  instrumental  in 
adding  to  the  scientific  knowledge  of  our  marine  surface 
fauna. 
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On  the  PINEAL  EYE  of  the  YOUNG  and  ADULT 

ANGUIS  FRAGILIS. 

By  Richakd   Hanitscu,   Ph.D., 

OEMONSTBJkTOR   OF    ZOOLOGY    IN    UNIVERSITY  COLLEGE,   LIVERPOOL. 

With  Plate  I. 

[Reatl  9th  November,  1888.] 

Amongst  other  animals  which  I  collected  in  the  forests 
of  Thuringia  and  brought  over  to  England,  towards  the 
end  of  September  last,  were  several  blindwornis.  Only  a 
few  days  after  my  arrival  here,  one  of  them  gave  birth  to 
nine  yomig  ones.  Two  of  the  latter  died  shortly  after 
birth,  the  one  being  still  inside  the  egg-membranes,  the 
other  having  broken  them,  but  still  carrying  the  yolk- 
sack.  Having  thus  a  number  of  both  old  and  young 
blindworms,  and  wishing  to  see  for  myself  actual  prepara- 
tions of  the  pineal  eye,  which  was  known  to  me  only  by 
diagrams,  I  resolved  to  make  some  sections  of  that  organ, 
hoping  at  the  same  time  to  l^e  able  to  throw  some  light 
upon  the  development  of  tlie  pineal  (•}e  in  Aiujiiis  J'nujiUs. 
From  an  examination  of  these  preparations  I  was  led  to 
conclusions  wliich  differed  in  some  ways  from  the  existing 
(Opinions  ab(nit  that  organ,  and  these  1  intend  to  bring 
forward  in  this  pap(;r. 

Ill  publishing  these  notes,  I  nnist  apologize  to  those 
authors  who  have  lately  written  on  the  jjineal  eye  and 
whose  W(jrks  1  do  n<;t  mention  here,  for  tiie  simple  reason 
that  I  have  not  been  able  to  see  the  original  [>a[)ers.  If 
my  results  differ  from  tliose  given  in  papers  wiiich  I  have 
not  seen,  1  hope  tliey  will  give  rise  to  further  investi- 
gatioMH.  If  they  agren  with  tlumi,  then  tliis  jdipcr  must 
be  regarded  bimpiy  us  u  continuation  of  known  facts. 
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My  work  has  been  carried  on  in  the  zoological  laboratory 
in  University  College,  Liverpool. 

The  Adult  Anguis  fragilis. 

In  Spencer's  paper*  the  pineal  eye  is  figured  as  a  hollow 
sphere,  in  which  the  dorsal  portion  has  been  pressed  in. 
In  my  sections,  which  are  vertical  and  longitudinal  like 
Spencer's,  the  organ  is  distinctly  pear-shaped,  the  narrower 
end  of  it  being  directed  ventrally  and  posteriorly  (see  fig. 
1,  Plate  I.).  Further  both  De  Graaf  and  Spencer  affirm, 
that  in  Anguis  fragilis  the  pineal  eye  is  separated  off  from 
the  epiphysis.  "The  epiphysis,"  says  Spencer,  "was 
remarkable  for  running  forward  until  very  close  to  the 
eye,  whilst  its  distal  rounded  extremity  was  invested  by 
pigment  cells."  And  he  continues:  "As  described  by 
De  Graaf,  the  eye  is  separated  off  from  the  epiphysis." 
But  according  to  my  preparations  that  is  not  the  case. 
On  the  contrary,  from  the  ventral  side  of  the  distal  portion 
of  the  epiphysis  a  small  stalk  is  given  off  which  goes  to 
the  eye  and  spreads  out  to  form  the  retina. 

Spencer  does  not  agree  with  De  Graaf,  who  had 
described  the  lens  as  being  completely  separated  off  from 
the  retina,  and  he  states,  that  the  lens  is  directly  con- 
tinuous with  the  retina.  In  his  figure  the  connecting  part 
between  lens  and  retina  is  almost  as  thick  as  those  organs 
themselves.  But  this  does  not  appear  to  be  the  case  in 
my  specimens.  I  find  only  very  small  portions  of  connec- 
tive tissue  which  join  the  lens  to  the  retina.  In  the  retina 
I  find  essentially  the  same  layers  as  Spencer,  although 
I  must  remark,  that  his  figure,  being  a  low  power  view, 
does  not  show  all  details,  and  is  not  quite  easy  to  under- 

*  "  On  the  Presence  and  Structure  of  the  Pineal  Eye  in  Lacertilia."  Quar. 
Journ.  of  Micr,  Science  for  October,  1886. 
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stand,  if  one  has  not  the  actual  specimen  at  hand.  Those 
layers  are  :  firstly,  a  layer  of  pigment  cells  ;  secondly,  a 
nuclear  layer ;  thirdly,  a  molecular  layer ;  fourthly,  a 
second  nuclear  layer ;  fifthly,  a  capsule  of  connective  tissue 
which  encloses  the  whole.  De  Graaf  had  figm-ed  the 
retina  as  having  a  layer  of  unpigmented  cells  ("  Cyllinder- 
cellenlaag")  lying  internally  to  the  pigmented  rods. 
Spencer  objects  to  this  statement,  and  says,  that  he  has 
not  found  a  trace  of  either  of  those  layers,  and  he  supposes 
that  De  Graaf  has  taken  the  dried  up  remains  of  the  con- 
tents of  the  vesicle  for  cells.  I  have  not  found  De  Graaf 's 
"  Cyllinder-cellenlaag,"  but  I  do  not  doubt  that  what 
De  Graaf  calls  the  pigmented  rods  are  merely  the  pigmented 
cells  which  I  also  show  in  my  figure.  The  pigment  forms 
a  very  dense  layer,  with  only  small  interruptions,  and  I 
have  not  been  able  to  make  out  whether  the  pigment  lies 
inside  cylindrical  cells,  or  whether  there  are  special  pigment 
cells  which  have  been  pushed  between  a  layer  of  cells 
correfiponding  to  the  rods  and  cones  of  the  paired  eye. 

The  lens  is  pretty  flat,  its  ventral  surface  being  mure 
convex  than  the  dorsal  one.  It  is  for  the  gieater  part 
composed  of  fusiform  cells,  only  in  the  centre  of  its  dorsal 
portion  we  find  a  few  rounded  cells.  In  regard  to  this 
point  I  f-hali  add  a  few  remarks  when  treating  of  tlie  lens 
of  the  young  blind wonii.  Taken  all  together,  1  liiid  the 
pineal  eye  of  the  adult  Angiiis  fntfjilis  ratber  more  highly 
developed  than  1  could  have  expected  to  find  it  from 
Speiicf^r's  description  and  figure. 

The  Young  Anuu/s  fiimulis. 

Tlic  two  Kpccimciis  which  I  used  for  examiiiiiti(»ii  w<'i(! 
both  about  h\\  diiyH  old,  and  about  Ih  cm.  in  lengtb. 
Of  the  one  I  made  longitudinal,  of  the  otiier  tninsverso 
sections.    I  shall  not  describe  the  latter,  however,  as  they 
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present  no  features  of  special  interest.  From  even  quite  a 
superficial  examination  of  the  sections  striking  differences 
from  the  adult  Anguis  can  be  noticed.  "We  see  that  the 
pineal  eye  of  the  young  form  is  very  flattened,  and  that 
the  cavity  between  lens  and  retina  has  not  yet  made  its 
appearance.  Another  difference,  although  of  secondary 
importance,  is  at  once  visible,  the  parietal  bones  are  not 
yet  developed.  Notwithstanding  these  differences  one 
great  similarity  is  noticeable,  namely  the  complete  con- 
nection of  pineal  eye  and  brain  by  means  of  the  epiphysis. 
There  is,  as  in  the  adult,  a  short  thin  stalk  springing  from 
the  distal  end  of  the  ejpiphysis  and  spreading  out  to  form 
the  retina.  By  closer  examination  we  find  that  the  cells 
of  the  retina  have  not  yet  been  differentiated  to  form 
the  various  layers  which  are  present  in  the  adult  state. 
Instead  of  the  one  molecular  and  the  two  nuclear  layers 
there  is  here  only  a  single  layer  present,  in  which  the  cells 
are  of  rather  embryonic  character,  and  of  the  same  nature 
as  those  of  the  epiphysis ;  they  are  small  and  rounded  and 
have  a  rather  large  nucleus.  The  pigment  layer  resembles 
that  of  the  adult  Anguis,  the  only  difference  is,  that  in  the 
young  one  the  pigment  cells  are  still  more  crowded  so  as 
to  form  an  almost  continuous  layer  of  pigment.  The 
retina  is  continuous  with  the  circumference  of  the  lens, 
without  a  definite  boundary,  and  there  is  at  that  stage 
very  little  difference  between  the  cells  forming  lens  and 
retina.  Only  a  few  of  the  cells  in  the  lens  have  become 
fusiform  and  resemble  those  of  the  adult  Anguis,  whilst 
the  remainder  are  still  more  or  less  rounded.  No  doubt 
we  ought  to  expect  that  all  those  cells  would  have  become 
fusiform  in  the  adult,  but  that  process  of  differentiation 
seems  to  be  rather  slow.  For,  as  I  mentioned  in  describing 
the  lens  of  the  adult,  I  found  there  some  cells  which 
differed  from  the  remainder,  and  were  not  fusiform,  but 
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round,  and  therefore  of  embryonic  character.  Perhaps 
the  reason  is  that  I  examined  the  smallest  of  the  adult 
bUndworms  which  I  possessed.  It  measured  only  23  cm., 
whereas  the  mother  of  the  young  blindworms  was  35 
cm.  in  length.  If  I  had  examined  such  a  large  and  quite 
mature  specimen,  possibly  all  the  cells  of  the  lens  would 
have  been  found  to  be  fusiform. 

I  have  mentioned  already,  that  in  the  young  Anguis  the 
lens  lies  close  on  the  pigment  layer  of  the  retina,  or  in 
other  words,  that  the  cavity  of  the  vesicle,  as  it  is  com- 
monly called,  has  not  yet  made  its  appearance.  This 
arrangement  furnishes  an  argument  against  the  usual 
opinion  in  regard  to  the  formation  of  the  vesicle  of  the 
pineal  eye.  Spencer  supposes  that  the  epiphysis  and  its 
eye  is  an  outgrowth  from  the  central  nervous  system, 
and  that  the  cavity  of  the  vesicle  is  derived  from  that  of 
the  neural  canal.  There  can  bo  no  doubt  about  the  first 
point,  and  there  is  also  ample  pnjof  tliut  the  cavities  of 
the  epiphysis  proper  are  derived  from  the  neural  canal, 
but  my  preparations  of  the  young  Anguis  show,  that  the 
theory  does  not  lujld  good  for  the  cavity  of  the  vesicle.  I 
am  of  opinion  that  that  cavity  is  formed  by  splitting, 
perhaps  by  tiie  operation  of  a  lluid  which  is  secreted  by 
the  surrounding  tissue  ]>ushing  apart  tin;  two  layers  of 
cells.  This  lluid,  lying  between  lens  and  n^tina,  would  tln^n 
be  analogous  to  the  vitreous  hunjour  of  tiie  ] mired  eye. 

In  the  tissue  separating  the  pineal  eye  from  the  outer 
world,  and  placed  between  a  layer  of  connective  tissu(?  and 
the  cpidennis,  there  is  a  molecular  mass  apparently  of 
semi-fluid  nature,  with  very  few  cells  scattered  in  it.  Some 
of  tho.se  cells  are  elongated  and  pointed,  and  have  quite 
the  appearance  of  sensory  cells.  This  structunj  is  not 
present  in  the  adult,  and  I  have  no  satisfactory  explanation 
of  it  to  oflFer.     Perhaps  we  might  say,  that  the  structure  is 
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analogous  to  the  aqueous  humour  of  the  paired  eye,  whilst, 
as  pointed  out  above,  we  can  compare  the  fluid  of  the 
vesicle  with  the  vitreous  humour. 


Pineal  Eye  of  the  Embryonic  Pelias  bervs. 

In  the  last  of  his  "conclusions"  Spencer  says,  that 
the  pineal  eye  "is  found  amongst  living  forms  only  in 
Lacertilia,"  and,  as  far  as  I  know,  no  author  has  described 
a  pineal  eye  in  the  Ophidia.  On  examining  an  embryonic 
adder,  Pelias  herns,  in  the  Zoological  Museum  of  the 
College,  and  brought  by  Professor  Herdman  from  the 
island  of  Arran,  I  found  an  organ  which  I  have  no  doubt 
is  the  pineal  eye.  The  lens  is  remarkable  for  its  conical 
form,  the  broad  base  of  the  cone  being  directed  dorsally, 
and  for  the  large  mass  of  pigment  which  lies  in  its  centre. 
This  arrangement  of  the  pigment  in  the  centre  of  the  lens 
of  the  pineal  eye,  is  not  quite  unknown.  The  same  has 
been  found  by  Spencer  in  Varanus,  one  of  the  Lacertilia. 
I  was  not  able  to  make  out  other  histological  details  about 
the  pineal  eye  of  the  adder,  as  the  specimen  examined  was 
not  in  a  satisfactory  condition,  having  been  for  a  long  time 
in  rather  weak  spirit. 

Perhaps  I  may  now  be  permitted  to  make  some  specula- 
tions on  the  pineal  eye  of  Anguis  fragilis.  That  organ  is 
generally  said  to  be  rudimentary,  and  to  have  been  an 
organ  of  sight  in  former  periods.  I  cannot  agree  with 
these  views,  and  in  my  arguments  against  the  same,  I 
start  from  the  fact,  that  the  pineal  eye  is  far  more  highly 
developed  in  the  adult  than  in  the  young  Anguis ;  and 
therefore  it  cannot  be  a  rudimentary  organ.  We  must 
suppose,  then,  that  the  pineal  eye  is  still  in  function,  and  I 
have  no  doubt  that  it  is  in  some  way  of  use  as  a  seeing 
organ.     But  certainly  the  function  of  seeing  is  here  only 
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of  quite  secondary  signification.  For  the  image  which  it 
perceives  from  the  outer  world  must  be  quite  a  dim  one  as 
compared  with  that  of  the  paired  eye ;  firstly,  because  its 
retina  is  not  at  all  so  highly  differentiated  as  in  the  paired 
eye;  secondly,  because  some  parts  of  the  retina  are  quite 
shut  up  by  the  overlying  pigment ;  thirdly,  because  the 
connective  tissue  which  lies  on  the  top  of  the  lens  is  by  no 
means  so  clear  and  transparent  as  the  cornea  of  the  paired 
eye.  So  the  pineal  eye  would  be  of  very  little  use  in 
guarding  against  enemies,  and  as  for  looking  for  food,  an 
eye  on  the  top  of  the  head  cannot  be  of  any  use  whatever. 
And  these  two  functions,  searching  for  food  and  guarding 
against  enemies,  are  the  most  important  which  the  eyes  of 
a  blindworm  have  to  perform.  Besides  this,  the  paired  eyes 
of  Anguis  being  placed  on  the  sides  of  the  head,  may  be 
able  to  see  a  good  deal  of  what  is  going  on  above  the  head 
of  the  animal.  Thus  we  find  that  an  imperfect  seeing 
organ  on  the  dorsal  surface  of  the  head  o(  Anguis  would  be 
of  very  httle  or  no  use  to  the  animal. 

It  is  much  more  probable,  I  think,  that  the  pineal  eye  is 
an  organ  for  feeling  temperature,  and  certainly  its  structure 
seems  perfectly  suitable  for  that  purpose.  Kays  of  light 
can  easily  penetrate  down  to  the  pigmented  layer,  for  in 
the  living  animal  we  can  see  the  pigment  layer  shining 
through  the  skin.  Kays  of  heat,  of  course,  as  being 
essentially  the  same  as  rays  of  Hght,  could  easily  penetrate 
the  ectoderm  and  tlie  thin  layer  of  connective  tissue,  and 
then  they  would  be  concentrated  by  the  lens  and  tlirown 
upon  the  pigmented  layer.  Here  they  would  b(!  absorbed 
and  their  action  tranHfcrred  by  the  "  retina,"  the  stalk  of 
the  eye  and  the  ei>ii)hyHiH  proper  to  the  bruin,  to  j»roduce 
there  the  sensation  of  heat. 

Therefore,  if  the  facts  which  I  have  brought  forward, 
and  the  conclusions  drawn  from  them,  are  right,  then  we 
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have  in  Ang  ids  frag  His,  or  perhaps  in  Lacertiha  generally, 
a  specialized  organ  for  feeling  temperature,  up  to  now  an 
institution  without  parallel  in  the  whole  animal  kingdom. 
And  no  doubt  it  would  be  of  great  use  for  such  animals 
with  a  thick  and  scaly  skin,  like  the  Lizards,  to  have  such 
an  organ,  in  addition  to  the  general  sense  for  temperature. 
Certainly  such  an  organ  would  be  of  greater  use  than  a 
third  and  imperfect  eye  alongside  two  perfect  ones. 

I  know  quite  well,  how  venturesome  it  is  to  bring  for- 
ward speculations  on  the  function  of  an  organ  without 
having  proved  them  by  physiological  experiments,  and  I 
should  have  preferred  to  postpone  the  publication  of  this 
paper  till  I  was  able  to  complete  it  by  an  account  of  such 
experiments.  Still  more  I  should  have  liked  to  examine 
some  more  of  the  Ophidia,  and  to  see  whether  in  other 
genera  also  traces  of  a  pineal  eye  could  be  found  as 
in  Pelias  herus.  But  being  pressed  for  time  by  having 
undertaken  another  research,  I  am  forced  to  postpone  the 
completion  of  this  work  for  some  months. 

I  conclude  by  giving  my  chief  results. 

1.  There  is  in  Anguis  frag  ills  a  continuous  connection 
between  the  pineal  eye  and  the  epiphysis,  and  therefore 
with  the  brain. 

2.  The  cavity  of  the  vesicle  is  not  derived  from  the 
cavity  of  the  neural  canal,  but  is  formed  by  splitting. 

3.  The  pineal  eye  (at  least  in  Anguis  fragilis)  is  an 
organ  for  feeling  temperature,  and  is  still  functional. 

4.  There  are  also  traces  of  the  pineal  eye  in  the  Ophidia, 
as  for  example  in  the  embryonic  Pelias  herus. 
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Explanation  of  Plate  1. 

c.c.  Capsule  of  connective  tissue. 

c.  s.  Clear  substance  of  unknown  character. 

c.  t.  Connective  tissue. 

ep.  Epiphysis. 

/.  Lens. 

m.L  Molecular  layer. 

n.^  l.  First  nuclear  layer. 

n."  l.  Second  nuclear  layer. 

pa.  Parietal  bone. 

/).  /.  Pigment  layer. 

r.  Retina. 

s.c.  Sensory  cells. 

N.B. — The  anterior  end  of  both  figures  is  at  the  right 
hand  side. 

Fig.  1.  \'ertical  longitudinal  section  through  pineal  eye 
of  the  adult  Anguis  fragiUs.     Zeiss,  Ohj.  ]),  Oc.  '2. 

[The  section  from  which  this  figure  has  been 
taken,  showed  the  epii)hysis  only  down  to  f .  The 
complete  connection  of  pineal  eye  and  brain  by  the 
epiphysis  could,  how(!ver,  easily  be  traced  in  other 
sections  of  the  series.] 

Fig.  2.  Vertical  longitudinal  section  through  pimiil  eye 
of  the  young  A/igiiis  fnigilis  (six  days  old).  Zeiss 
Obj.  D,  Oc.  2. 

[A  larger  portion  of  the  e])ipJiyKis  in  pro.xiiiiiil 
direction  is  shown  in  tliiH  figure.] 
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On   EMBRYONIC   FISSION   in   PLANTS. 
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LKCTURER  ON  BOTANY   IN   UNIVERSITY   COLLEGE,   LIVERPOOL. 

With  Plate  II. 

[Eead  11th  January,  1889.] 

I  AM  not  aware  that  any  one  has  hitherto  suggested  the 
possibihty  of  the  very  general  occurrence  of  embryonic 
fission  amongst  the  Thallophyta,  and  although  I  have 
already  drawn  attention  to  this  point  in  a  paper  published 
in  a  previous  volume  of  this  Society's  proceedings,*  I 
think  that  the  matter  is  of  sufficient  importance  to  warrant 
further  consideration. 

The  phenomena  of  alternation  of  generation  in  plants 
are  too  well  known  to  need  detailed  restatement  here  ; 
it  may  be  noted,  however,  that  where  true  alternation  of 
generations  occurs,  the  embryo,  or  product  of  the  union  of 
the  ovum  and  the  sperm,  produces  directly  a  plant  which 
reproduces  itself  asexually,  whilst  the  asexually  produced 
spore  arising  from  the  sporophyte  stage  produces  a  gamo- 
phyte  at  once,  or  after  n  sporophyte  generations  have 
intervened. 

In  Mdogoniiim  fertilization  is  effected  by  a  sperm  fusing 
with  an  ovum  (oosphere).  The  fertilized  ovum  or  embryo 
(oospore)  then  undergoes  segmentation  like  the  ovum  of 
an  animal ;  but  the  segments,  instead  of  uniting  to  form 
a  single  organism,  separate  from  each  other,  and  each  of 
them  gives  rise  to  a  new  individual  (swarm-spore)  which 
after  a  period  of  free  life  becomes  fixed  and  grows  into  the 

*  On  the  Terminology  of  the  Reproductive  Organs  of  Plants.     Proc.  Biol. 
Soc,  L'pool,  vol.  ii. 
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adult  j£dogonium.  In  Coleochceta  fertilization  is  effected 
as  in  £dogonium,  but  the  cells  into  which  the  embryo 
segments  remain  miited  and  form  a  cellular  mass,  which 
is  generally  considered  as  a  parasitic  sporophyte.*  The 
parenchymatous  mass  of  cells,  however,  which  results 
from  the  segmentation  of  the  embryo  of  Coleochceta,  after 
a  time  bursts  fr'om  its  capsule,  formed  by  a  filamentous 
outgrowth  from  the  parent  plant,  and  each  cell  by 
rejuvenescence  gives  rise  to  a  motile  cell,  which  is  capable 
of  producing  on  germination  a  sporophyte.  + 

I  fail  entirely  to  see  wherein  the  difference  between  the 
life-histories  of  ^Edogunium  and  Coleochoia  lies,  save  that 
in  the  latter  the  formation  of  the  motile  cells  is  postponed. 
The  parenchymatous  mass  formed  by  segmentation  of  the 
embryo  of  Coleochata  is,  in  my  opinion,  in  no  sense  an 
individual,  uny  more  than  the  collection  of  motile  cells 
which  originates  from  the  embryo  of  /Edogonium  is  an 
individual.  In  the  cvl^q  oi  AH  dog  uiiiun  embryonic  fission 
has  taken  place,  by  means  of  which  the  number  of  embryos 
has  been  greatly  increased.  That  these  are  motile  is 
easily  accounted  for  by  the  aquatic  hal>it  of  the  plant,  and 
by  the  fact  that  the  life-cycle  is  usually  completed  in  one 
season.  If  germination  commences  in  the  following  spring 
the  oospore  rests  dining  winter  protected  by  a  tlii(;k  and 
often  spiny  cell-wall.  In  Culcuchata,  (jn  the  other  hand, 
we  have  to  deal  with  a  plant  living  in  stagnant  water  and 
usually  attached  to  the  submerged  jjarts  of  plants  wlit  le 
manifestly  the  poKKibilities  of  diffusion  aic  uol  so  great, 
and  moreover,  incapable  of  com])leting  its  life-cycle  in  one 
season.     The   embryos,  or  products  of  embryonic  fission, 

•  On  iha  AlU-niation  of  (imioration  in  llic?  Tliiillo|i|iyUi.  I'rof.  S.  II.  Viiic«, 
Journal  of  lUiUny,  Nov.,  lh"J«. 

+  (ii,t;,.,..  ,,(  ft.,.  I  '.i^ifiration  aii>l  .Special  .Mori>lioloj<y  of  I'laiit'*.  <;'.<1..-1. 
p.  47 
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require  to  be  protected  during  the  winter.  It  would  be 
running  a  needless  risk  to  produce  motile  embryos  at  the 
beginning  of  winter  ;  hence  the  daughter-embryos  remain 
enclosed  within  their  protecting  cell-walls  and  in  the 
protective  capsule  formed  round  them  by  the  mother 
plant  until  the  following  spring,  when  they  emerge  as 
flagellate  embryos,  ready  to  seek  a  resting  place  and 
develope  into  sporophytes. 

Perfectly  similar  cases  are  found  among  the  Rhodo- 
phyceae,  in  fact  the  production  of  a  number  of  embryos  as 
the  result  of  one  impregnation  is  a  characteristic  feature  of 
that  group,  although  many  modifications  in  the  mode  of 
production  of  these  is  exhibited  by  different  members  of 
the  group.  So  too  in  many  Fungi  the  "ascospores"  and 
"  carpospores "  are  simply  products  of  embryonic  fission, 
or,  in  some  cases  of  embryonic  gemmation,  i.e.  embryos, 
and  in  no  sense  spores,  which  are  never  produced  as  the 
result  of  sexual  union. 

When  special  cells  are  set  apart  for  the  production  of 
new  individuals  it  is  an  obvious  economy  to  the  organism 
to  produce  many  embryos  as  the  result  of  one  impreg- 
nation, in  addition  to  the  multiplication  of  the  chances  of 
its  remaining  on  the  surface  of  the  earth.  Embryonic 
fission  in  fact  occurs  most  markedly  in  those  groups  where 
we  would  expect  it,  i.e.  where  the  sexual  reproductive 
process  is  a  complicated  and  elaborate  one,  and  where 
there  is  a  possible  chance  of  extinction  if  a  sufficiency 
of  embryos  be  not  produced,  and  margin  allowed  for 
loss.  Hence  the  parasitic  Fungi,  and  more  especially  the 
Ascomycetes,  exhibit  this  peculiarity  to  a  very  marked 
degree.  In  other  forms,  such  as  ^dogonium  extra  pro- 
vision is  made  for  loss  of  embryos ;  in  Cohocha'ta  and 
the  Rhodophycese  we  have  to  consider  as  well  the  time  of 
year  at  which  the  embryos  are  produced  and  the  necessity 
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for   protecting    these    embrj'os    from    injury    during    un- 
favourable conditions  of  the  enviroinnent. 

"When  embryonic  fission  is  absent  the  power  of  repro- 
duction by  spores,  as  for  example  among  the  vascular 
Cryptogams,  or  by  some  other  method,  is  especially 
developed  instead. 

Note. — Coleochcdu  is  usually  spelt  L'olfochidc,  which  i.s  however  wrong, 
both  acconling  to  etymology  aud  the  British  Association  rules  of  uoineui-latuic. 


Explanation  of  Plate. 

I.,  11.  Semi-diagramatic  representation  of  the  process  of 
embryonic  fission  in  J£dofjoniiim  and  Colcochata. 

III..  I\'.    Embrymiic  gcmnuition   in   SjicnnotlKi/niitiii   and 
J:^urutium. 

A.  the  ovum  (oosphere) ;    b.  ullimatc  result  of  fertilization  ; 
L.  non-motile  stage  ;    d.  motile  stage. 
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On  a   DEEP   SEA   TOW-NET  for  OPENING  and 
SHUTTING  UNDER  WATER. 

By  William  E.  Hoyle,  M.A.  (Oxon.),  F.R.S.E. 
(Communicated  by  Professor  Herdman.) 

With  Plate  III. 

[Read  9th  November,  1888.] 

Introduction. 

A  CONICAL  net  of  muslin  or  other  fine-meshed  material  has 
long  been  a  favomite  instrmiient  for  collecting  the  smaller 
denizens  of  the  surface  and  sub-surface  water,  but,  so  far 
as  I  am  aware,  this  apparatus  was  first  used  systematically 
at  any  considerable  depth  by  the  naturalists  of  the 
"Challenger"  Expedition.  The  more  extensive  the  obser- 
vations made  with  it,  the  greater  became  the  desire  to 
know  with  certainty  at  what  depth  the  animals  captured 
in  it  had  been  obtained. 

As  the  investigation  of  the  deep  sea  became  more 
frequent,  attempts  were  from  time  to  time  made  to  con- 
struct an  apparatus  which  could  be  lowered  shut  to  a 
given  stratum  of  water,  then  opened  and  towed  for  a  time 
in  that  condition  and  finally  closed  before  being  again 
brought  up.  The  earliest  of  these  is,  I  believe,  the 
"gravitating  trap"  of  Captain  Sigsbee.*  It  consists  of 
a  cylinder  which  slides  down  a  rope,  and  is  constructed  to 
descend  open  through  a  stratum  of  water  of  any  desired 
thickness,  and  then  to  close  before  being  hauled  up.     Its 

*  Sigsbee,  Bull.  Mus.  Comp.  Zcol.,  vol.  vi. ,  pp.  155 — 158,  j)l.,  1880;  see 
also  Aga.ssiz,  Cruises  of  the  "  Blake,"  Bull.  Mus.  Com}).  Zool.,  vol.  xiv.,  p.  36, 
1888. 
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disadvantage  is  that  the  stretch  of  water  examined  can 
only  be  extended  vertically  not  horizontally. 

Another  invention  is  that  of  ^Ir.  Alexander  Turbyne,* 
captain  of  the  steam  yacht  "Medusa,"  belonging  to  the 
Scottish  Marine  Station.  A  net  of  the  ordinary  type  can 
be  constricted  by  a  rope  passing  round  it  a  little  behind 
the  metal  hoop.  It  is  let  down  thus,  and  then  the  con- 
stricting cord  is  slackened,  to  be  tightened  again  before 
being  drawn  up.  The  disadvantage  of  this  apparatus  is 
that  it  requires  two  ropes,  which  are  liable  to  become 
entangled  with  each  other. 

Still  another  apparatus  was  contrived  by  Professor 
Pavesi,*  for  his  researches  into  the  abyssal  fauna  of  the 
Italian  lakes,  which  worked  by  means  of  a  sliding  weight, 
but  it  could  only  be  opened  when  it  reached  the  required 
depth  and  not  closed  again.  An  improvement,  in  which 
this  drawback  has  been  overcome,  is  described  by  MM. 
I'ouchet  and  Chabry,  I  but  I  confess  that  I  was  unable 
from  their  very  brief  description  to  understand  its  action, 
even  when  aided  by  the  wood-cuts,  which  accompany  an 
article  in  the  same  journal  by  the  Prince  of  Monaco.  § 

Captain  Palumbo,  of  the  Italian  corvette  "Vettor 
Pisani,"  devised  an  automatic  net  which  w;is  let  down 
witli  the  thermometer,  and  is  said  to  have  worked 
satisfactorily. 

All  these  (except  perhaps  the  last,  regarding  which  i 
have  no  detailed  information)  depend  upon  the  acti(»n  of  a 
"messenger,"  or  perforated  weight  which  runs  down  the 
cord  to  which  the  net  is  attached — the  principle  adopted 

•  The  .SoottUh  .MariiK;  Htntioii  for  Scii-nti(i<;  ]{<-H<<arch  ;  iUt  Work  ntul 
VTtm\t4-i\ik.     VAUihmgU,  1885,  8vo. 

+  jiUi  Soc.  Vcn.-Trenl.  ptuiota,  vol,  viii.,  i.|i.  .'JJl  -'11.1,  pi.  viii.,  1883. 
J  CampUs  renduttoc.  biol.,  nt-r.  8,  t.  iv,,  pp.  002-001,  1887. 
I  Tom.  cU.,  pp  601—661.  cuU. 
It  Sature,  vol.  xxx.,  p.  305,  1884. 


102  LIVERPOOL    BIOLOGICAL    SOCIETY. 

in  the  apparatus  to  be  described  in  the  sequel.  A  different 
system  has  however,  been  utihsed  by  Professor  Chun.* 
His  net  is,  in  its  essence,  similar  to  my  own,  but  it  is 
opened  and  then  closed  again  by  the  action  of  a  fan  which 
revolves  as  the  apparatus  is  drawn  through  the  water. 
Thus  the  whole  has  to  be  drawn  for  a  certain  distance 
before  the  net  will  open,  and  it  will  shut  again  after,  and 
only  after,  a  certain  additional  distance  has  been  traversed. 
In  the  hands  of  its  inventor  this  net  has  made  valuable 
additions  to  our  knowledge,  but  it  is  the  operator  who  is 
dependent  on  the  net  and  not  the  net  on  the  operator. 

During  the  past  summer,  when  engaged  in  the  Firth  of 
Clyde  in  superintending  the  operations  of  dredging  and 
trawling  in  the  "  Medusa,"  my  attention  was  continually 
directed  to  the  solution  of  this  problem,  and  the  results  of 
my  experiments  are  detailed  in  the  present  communication. 
I  may  add  that  at  that  period  I  was  only  acquainted  with 
the  apparatus  of  Professor  Pavesi  and  of  Mr.  Turbyne. 

Description  of  the  Apparatus. 

The  apparatus,  which  is  exhibited  this  evening,  may 
be  conveniently  considered  in  three  portions — (1)  the  net- 
frame,  (2)  the  lock,  (3)  the  messengers. 

1.  The  Net-Frame. 

The  net  itself  is  simply  a  conical  bag  either  of  muslin 
or  of  silk  bolting  cloth,  which  has  the  advantage  of  being 
very  much  more  durable.  It  is  attached  to  a  brass  ring 
(fig.  2,  a.  h.)  which  in  the  experimental  apparatus  is  two 
feet  in  diameter,  and  consists  of  two  semi-circles  hinged 
together  in  such  a  manner  that  they  can  fold  against 
another  semi-circular  piece,  and  so  close  the  net.     This 

*  Bibliotheca  Zoologica,  Heft  1,  pp.  3 — 6,  pi.  i.,  1888. 
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last  piece  (fig.  2,  c.)  is  a  quarter-inch  thick  and  one  inch 
broad,  and  is  bevelled  along  its  front  mai-gin,  to  diminish 
its  resistance  in  passing  through  the  water.  At  its  middle 
is  a  ring  (j.)  by  which  the  net  can  be  dragged.  About 
half  way  between  this  loop  and  the  hinge  is  another  small 
loop  (h.)  corresponding  in  position  with  similar  ones  {g.,i.) 
on  the  two  halves  of  the  net-frame.  These  are  connected 
by  cords  of  such  a  length  that  when  they  are  extended  the 
fi'ame  stands  at  riglit  angles  to  the  towing-hoop  (as  in 
fig.  1).  Each  half  of  the  net-frame  has  also  a  loop  in  its 
centre  {d.,  e.),  which  serves  in  the  first  place  to  prevent  it 
from  swinging  right  through  the  towing-hoop  wlicn  it  is 
closed. 

These  two  loops  have,  however,  another  function  to 
discharge — a  small  rope,  about  a  quarter-inch  diameter, 
is  attached  to  one  of  them  and  passed  througli  the  other 
(fig.  2,  d.,  e.).  It  will  be  obvious  tluit  wlien  the  net  is  in 
the  water  and  traction  is  made  upon  this  cord  the  net  will 
close,  hence  it  will  be  termed  in  the  sequel  the  "  closing 
cord;"  whereas  if  the  pull  be  applied  to  the  ring  on  the 
towing-hoop,  the  resistance  of  the  water  will  cause  the 
net  to  open,  hence  the  rope  or  rod  attached  here  may  i)o 
termed  the  "opening  cord." 

In  practice  it  is  found  advantageous  to  employ  links  of 
quarter-inch  brass  rod  instead  of  cord  for  attaching  the 
net,  as  they  arc  not  liable  to  twist  and  bcroiiu'  ciitaiiglcd 
with  one  another  when  wet.  The  arrangement  adopted 
is  as  follows  : — The  closing  cord  itself  is  just  over  two  feet 
long,  so  that  when  the  net  is  open  its  extremity  projects  a 
few  inches  beyond  tlic  loop  in  the  nct-frumc  (fig.  2,  r.). 
To  this  extremity  is  attached  a  bruKK  link  (/.)  two  feet 
long,  and  at  the  other  end  of  this  is  a  iooj)  of  wire  by 
which  the  net  can  he  hooked  into  the  lock  (fig.  1,7'.).  To 
this  succeed  two  other  links  (h.,  i.)  eighteen  inches  long, 


104  LIVERPOOL   BIOLOGICAL   SOCIETY. 

by  which  the  closing  cord  is  made  fast  to  the  lower  part  of 
the  lock. 

The  opening  cord  consists  of  two  links  of  brass  (c,  d.) 
each  two  feet  in  length,  at  the  end  of  which  is  a  loop 
similar  to  that  just  mentioned  (fig.  l,j.)  for  attachment  to 
the  lock.  There  is  also  a  cord:  or  chain  (;?.)  of  a  little  over 
three  feet  in  length,  the  function  of  which  is  merely  to 
prevent  the  links  (c,  d.)  from  hanging  loose  when  the  net 
is  brought  up  closed. 

2.  The  Lock. 

This  portion  of  the  apparatus  is  destined  to  enable  the 
naturalist,  by  means  of  weights,  known  as  "messengers," 
which  slide  down  the  line,  to  let  go  the  closing  and 
opening  cords  in  succession.  One  half  of  it  is  shown  from 
the  median  side  in  fig.  5,  whilst  a  perspective  view  of  the 
whole  is  given  in  fig.  6.  It  is  seen  to  consist  of  two 
corresponding  halves  {a.,  a.),  each  of  which  is  a  solid  brass 
casting  of  oblong  shape,  with  a  prominence  at  one  end. 
Each  portion  has  a  groove  (/.,/.)  so  arranged  that  when 
the  two  are  applied  to  each  other  an  oblique  tunnel  is 
produced,  in  which  lies  the  rope  by  which  the  apparatus  is 
towed.  The  rope  having  been  laid  in  the  groove  of  one  of 
the  pieces,  is  held  in  place  by  two  bolts  (fig.  7),  the  lower 
threaded  portion  being  passed  through  the  holes  {e.,  e  .) 
so  that  when  a  nut  (like  those  in  fig.  6,  i.,  i' .)  is  applied  to 
the  outside  and  screwed  down,  the  hooks  on  the  bolts  grip 
the  rope  with  the  required  degree  of  firmness.  The  other 
half  of  the  lock  is  then  placed  over  the  rope  and  secured 
by  similar  nuts  working  upon  the  upper  threaded  portions. 
The  lock  can  thus  be  made  perfectly  secure. upon  any  part 
of  the  rope,  and  furthermore  the  thickness  of  the  roj)e  may 
vary  within  pretty  wide  limits. 

In  the  left  hand  margin  of  each  half  of  the  lock  is  seen 
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a  notch  with  parallel  sides,  and  a  pin  {b.,  h\),  which  moves 
up  and  down  in  a  hole,  can  pass  across  the  notch  or, 
rising  up,  leave  it  entirely  free.  A  hell-crank  lever  (c.,c'.), 
pivoted  at  d.,  d'.,  the  extremity  of  which  passes  through  a 
slot  in  the  upper  end  of  the  pin,  is  the  means  wherehy  it 
is  moved  up  and  down.  Upon  the  other  end  of  the  lever 
impinges  a  rod  (g.  g' .)  which  rmis  in  a  hole  parallel  with 
the  towing  rope,  the  head  of  which  is  a  curved  piece  of 
brass  more  or  less  embracing  the  rope,  of  the  exact  shape 
and  disposition  of  which  more  will  be  said  later  on. 
Suffice  it  for  the  present  to  point  out  that  pressure  upon 
g.  in  a  downward  direction  will  withdraw  the  pin  (b.)  from 
the  notch. 

The  screw  (/.)  is  simply  for  the  purpose  of  preventing 
the  pin  {g' .)  from  rotating  on  its  axis. 

3.    The  Messengers. 

The  controller  of  the  net  is  able  to  exercise  pressure 
upon  the  pins  ig.,  g'.)  by  means  of  perforated  weights, 
which  are  allowed  to  slide  down  the  rope  by  which  the 
net  is  dragged.  There  are  two  of  these,  one  for  opening, 
the  other  for  closing  the  net  ;  they  may  be  conveniently 
known  a.s  the  "first"  and  "  scconil.  " 

1.  Tbe  Jirst  messntgrr  is  r(;))i('S('Mtc(l  in  tig.  'A.  It  is 
constructed  upon  the  ingenious  principle  devised  by  Cajttain 
Kung,  of  the  Danish  Meteorological  Institute,*  in  two 
halvef),  in  Huch  a  maiuicr  that  it  can  be  put  upon  tbe 
roj>c  at  any  pf)int.  'llw  form  of  these  tw  >  portions  may 
pcrhai»8  be  described  by  saying  tlial  the  jterforatcd  wcigbt 
ifl  cut  acroHs  tranBVcrseiy,  except  that  a  longitudinal  slip, 
extending  from  ccntrn  to  circumference,  is  cut  out  of  tbe 
upper  half  and   left  attached  to  the  lower,  and  vice  vrrsd. 

*  I>cn  IcknUkp  Forcninj(^  TMjwkrift,  1181  ;  iwe  aluo  Mill,  iir«.  "T!i«<nn<)- 
metcr,"  Ency.  Drit.,  9th  cd. 
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Fig.  3  A.  represents  the  upper  half;  towards  the  left  may 
be  seen  the  slit  into  which  the  rope  passes,  whilst  to  the 
right  and  below  is  the  slip  which  fills  up  the  corresponding 
gap  in  the  lower  half,  a  front  view  of  which  may  be  seen 
in  fig.  3  c.  Fig.  3  b.  shows  a  longitudinal  section  through 
the  complete  messenger.  The  top  of  this  one  is  tapered 
so  as  to  permit  the  other  to  slide  over  it  without  any 
danger  of  catching. 

2.  The  second  messenger  (fig.  4)  precisely  resembles  the 
first  in  principle,  but  to  either  portion  is  attached  the  half 
of  a  brass  tube,  divided  longitudinally  so  that  when  it  is 
put  together  a  cavity  is  formed  in  the  lower  part,  large 
enough  to  enclose  the  first  messenger.  Fig.  4  c.  shows 
the  appearance  of  the  upper  extremity  of  the  messenger 
when  put  together. 

The  conditions  which  must  obtain  in  regard  to  the  form 
and  disposition  of  the  upper  ends  of  the  pins  {g.,g'.)  can 
now  easily  be  seen.  The  pin  {g' .)  meant  to  be  acted  upon 
by  the  first  messenger  must  lie  near  to  the  rope,  and  the 
upper  curved  part  must  embrace  this  so  closely  that  the 
tube  of  the  second  messenger  is  sure  to  fall  clear  of  it. 
The  pin  ig.)  to  be  actuated  by  the  second  messenger  must 
stand  so  far  from  the  rope  that  the  first  cannot  reach 
it,  but  so  near  that  the  second  is  sure  to  do  so.  These 
conditions  are  easy  to  secure  provided  the  messengers  fit 
the  rope  without  too  much  play ;  but  where  ropes  of  very 
different  sizes  are  used,  it  would  be  advisable  to  have  a 
special  set  of  messengers  for  each.  The  heads  of  the  pins 
are  curved  round  the  rope  as  a  centre  so  that  an  inclination 
of  the  rope  obliquely  to  the  surface  of  the  lock  shall  not 
render  it  possible  for  the  messengers  to  nnss  them. 

For  experimental  purposes  the  messengers  have  been 
made  of  lead,  but  for  permanent  use  it  will  be  advisable  to 
construct  them  of  brass,  and  a  ring  fitting  into  a  groove, 
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by  which  the  two  halves  can  be  secured  from  any  risk  of 
coming  apart  during  the  descent,  will  be  added. 

Mode  of  Working, 

The  apparatus  itself  having  been  described,  a  few 
paragi'aplis  may  now  be  devoted  to  explaining  the  manner 
in  which  it  is  used.  It  is  designed  to  act  either  at  the 
end  of  a  special  rope  or  when  attached  at  any  point  of  a 
rope  which  is  being  used  either  for  dredging  or  trawling. 
In  this  latter  case  it  is  of  great  advantage  that  a  wire  rope 
should  be  used,  as  its  less  flexibility  makes  the  descent 
of  the  messengers  full  upon  the  heads  of  the  pins  more 
certain. 

In  fig.  1  the  an'angement  is  shown  when  a  special  rt)pe 
for  the  tow -net  is  used.  This  is  passed  through  tlu- 
channel  between  the  two  cheeks  of  the  lock  and  made 
secure  by  means  of  the  bolts.  To  its  end  a  lead  is  attached, 
the  weight  of  which  depends  upon  the  size  of  the  net,  the 
depth  it  is  desired  to  reach  and  the  speed  of  tlu;  vessel. 

The  loop  (j.)  on  the  closing  line  is  now  placed  in  the 
notch  on  the  nearer  side  of  the  instrument  in  fig.  0,  and 
the  pin  ib'.)  is  pressed  down  through  it.  The  loop  (<?.)  on 
the  opening  line  is  similarly  placed  in  the  other  notch  and 
the  pin  (h.)  pa.sscd  through  it.  In  this  position  of  affairs, 
as  explained  above,  th(;  resistance  of  the  net  as  it  is 
dragged  through  the  water  will  keep  it  shut. 

A  small  lead  of  four  f)r  five  pounds  weight  is  attached  to 
the  lower  margin  of  the  net  (fig.  1),  and  it  is  then  carefully 
let  down  over  the  stern  of  th<;  vessel  whilst  under  weigh, 
care  being  taken  to  see  that  it  is  shut  and  tliat  the 
weighted  side  is  downwards.  All  being  clear,  the  two 
series  of  links  arc  payed  out  and  lastly  the  lock  and  sinker. 
A  fair  amount  of  way  (four  to  five  knots)  shotild  be  l<e|)t 
on  the  vessel  whilst  this  is  being  done,  and   enough  lojie 
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should  be  payed  out  to  allow  the  net  to  reach  the  required 
depth,  when  the  boat  is  going  at  the  working  rate. 
The  speed  of  the  vessel  is  then  reduced  so  that  the 
net  gradually  sinks  to  the  level  which  it  is  desired  to 
investigate. 

The  first  messenger  is  then  allowed  to  descend,  which 
striking  upon  the  pin  {g' .)  raises  the  pin  {h' .)  and  liberates 
the  loop  {j.)  in  the  manner  already  described.  The  links 
(li.  and  i.)  now  stretch  out,  and  thus  the  closing  line  is 
lengthened  to  the  extent  of  some  three  feet.  The  strain  of 
the  net  is  thus  borne  by  the  links  (c.  and  d.),  and  the 
pressure  of  the  water,  aided  by  the  weight  on  its  lower 
margin,  opens  the  net.  The  present  state  of  matters  is 
that  shown  in  fig.  1,  and  in  this  position  the  net  is  dragged 
so  long  as  its  controller  thinks  fit. 

When  this  period  has  elapsed  the  second  messenger  is 
allowed  to  descend,  which  strikes  upon  the  pin  {g.)  raises 
h.  and  liberates  the  loop  (e.).  The  opening  line  is  thus 
lengthened  by  the  addition  of  the  cord  or  chain  {n.),  in 
consequence  of  which  the  strain  of  dragging  the  net  once 
more  falls  upon  the  closing  line  and  the  net  shuts. 

It  is  then  drawn  up  to  the  surface,  and  the  contents 
treated  in  the  usual  inanner. 

When  the  tow-net  is  to  be  worked  in  conjunction  with 
the  dredge  or  trawl,  this  latter  is  first  put  over,  and  the 
lock  is  made  fast  to  the  line  at  any  desired  distance  above 
it,  the  two  cheeks  being  separated  so  far  as  to  allow  the 
rope  to  pass  in  between  them. 

Futhermore  it  will  be  readily  seen  that  by  means  of  this 
apparatus  several  tow -nets  can  be  worked  at  different 
depths  on  the  same  rope.  The  first  and  deepest  is  attached 
quite  in  the  usual  manner.  Just  below  the  lock  of  the 
next  tow-net  two  messengers  are  placed  upon  the  wire, 
the  "first"  of  the  pair  below  the  "second."     The  former 
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is  suspended  by  a  loop  of  wire,  which  is  passed  over  the 
loop  ij.)  before  it  is  fixed  in  its  notch.  The  latter  is 
similarly  suspended  to  the  loop  (e.).  AVhen  this  second 
net  is  opened  by  its  first  messenger  the  corresponding 
messenger  just  below  it  is  liberated  as  soon  as/  slips  out 
of  its  notch  and  runs  down  to  open  the  first  tow -net. 
In  the  same  manner  the  shutting  of  the  second  net  also 
closes  the  first. 


Advantages  and  Drawbacks. 

The  apparatus  just  described  seems  to  me  to  present  the 
following  advantages  over  any  which  has  hitherto  been 
described  : — 

1.  It  will  work  equally  well  at  any  depth. 

2.  The  times  of  opening  and  shutting  are  entirely  under 
the  control  of  the  operator. 

3.  It  will  work  either  on  a  special  rope  or  on  one  wliicli 
is  being  used  with  a  dredge  or  trawl. 

4.  A  number  of  nets  can  be  worked  simultaneously  on 
the  same  rope. 

It  cannot  be  denied,  however,  that  it  also  has  certain 
drawbacks.  The  first,  and  to  my  mind  the  most  serious, 
is  that  any  foreign  body  becoming  attached  to  the  rope, 
Buch  for  example  as  a  piece  of  Alga  or  the  trailing  threads 
of  a  Siphonophore  or  Medusa,  would  check  the  descent  of 
the  messengiTK,  and  thus  prevent  tlu;  working  of  the  net. 
This  accident  has  never  as  yrit  oecurred  in  my  experience, 
but  its  possibility  is  obvious. 

Again,  when  the  speed  of  towing  is  at  all  high  comj)arod 
with  the  weight  of  the  apjiaratus,  the  inclination  of  the 
towing  rope  to  the  horizontal  is  very  snuill,  especially 
near  its  lower  extremity,  and  the  friction  of  the  water 
being  considerable  the  descent  of  the  messengers  is  slow, 
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and  the  time  they  occupy  in  reaching  the  lock  at  a  depth 
even  of  eighty  fathoms  (the  greatest  at  which  I  have 
experimented)  is  midesirably  long,  and  if  the  net  were 
used  in  really  deep  water  would  be  a  serious  matter. 
I  have,  however,  never  found  that  they  failed  to  actuate 
the  levers  in  the  lock. 

Both  these  disadvantages  can,  I  think,  best  be  remedied 
by  adapting  to  this  tow-net  the  electrical  apparatus  which 
Professor  Chrystal  has  applied  with  such  success  to  the 
reversing  of  deep  sea  thermometers,  and  I  hope  to  be  able 
to  carry  out  this  plan  during  the  coming  summer.  The 
apparatus  required  will  be  somewhat  expensive,  but  no 
attachment  of  obstacles  to  the  line  will  check  the  current 
and  its  action  will  be  instantaneous. 

In  conclusion,  I  have  to  express  my  thanks  to  all  those 
from  whom  I  have  received  assistance  during  the  con- 
ducting of  experiments  and  devising  apparatus : — To  Mr. 
John  Murray,  for  the  use  of  the  yacht  "Medusa,"  and 
to  Mr.  Alexander  Turbyne,  for  his  willing  and  skilful 
co-operation  in  the  numerous,  often  futile  trials.  To 
Messrs.  Jas.  Duff  and  Sons,  of  Greenock,  for  their  care 
and  attention  in  constructing  the  net-frame  and  the  first 
form  of  lock  for  preliminary  operations.  To  my  friend, 
Mr.  Leonard  Massey,  for  his  invaluable  assistance  in 
designing  the  improved  lock  here  described,  and  to  Messrs. 
B.  and  S.  Massey,  for  constructing  the  same. 
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Explanation  of  the  Plate. 

Fig.  1.  View  of  the  net,  open  and  at  work.  a.  the  net ; 
b.  the  frame ;  c.  d.  the  links  forming  the  opening 
line ;  e.  the  loop  by  which  it  is  fixed  into  the  lock ; 
/.  the  hempen  portion  of  the  closing  line;  g.  h.  i. 
brass  links  composing  the  remainder  of  it ;  j.  loop 
for  attachment  to  the  lock  ;  k.  the  rope  for  towing 
the  net  ;  /.  the  lock  ;  ;//.  the  sinker;  /?.  the  cord 
or  chain  l)y  which  the  opening  line  is  attached  to 
the  lock. 

Fig.  2.  The  net-frame  seen  open  from  the  front,  a.  b.  the 
two  halves  of  the  frame  ;  c.  the  flat  piece  for 
towing  by  when  open  ;  d.  loop  to  which  the 
closing  line  is  attached  ;  e.  loop  through  which  it 
passes  ;  /.  end  of  brass  link ;  g.  h.  i.  loops  for  cords 
to  prevent  the  net  from  opening  too  far  ;  j.  loop  to 
which  tlie  opening  line  is  attaciiod  ;  k.  k' .  the 
hinges ;    I.  the  hempen  part  of  the  closing  line. 

Fig,  3.  The  first  messenger,  a.  the  upper  half,  seen  side- 
ways; IJ.  longitudinal  section  through  the  complete 
messenger;    c.  the  lower  half,  seen  from  the  front. 

Fig.  4.  The  second  messenger,  a.  h.  the  twcj  halves,  seen 
from  the  inner  Kiirfjuc  ;  c.  the  complete  messenger 
from  above. 

Fig.  5.  View  of  one  cheek  of  tiie  lock,  seen  frum  wilhin. 
a.  (I.  the  brass  cheek;  h.  th(r  pin  which  iaov(!H  into 
and  out  of  the  notch  j  c.  the  bell -crank  lever 
actuating  the  pin  ;  d.  its  pivot  ;  c,  c'.  iioles  for  the 
bolts  (fig.  7)  to  hold  the  cheeks  together  and  t(}  the 
rope  ;  /./.  groove  in  which  the  towing  r<;pe  lies ; 
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g.    pin   pressed   down    by   the   messenger   which 
actuates  the  bell-crank  lever  (c). 

Fig.  6.  View  of  the  lock  put  together.  Letters  as  in  fig.  5; 
also  h.li  .  ends  of  the  bolts;  i.i'.  thumb-screws 
working  on  them;  j.  screw  to  prevent  the  pin  {g' .) 
rotating  on  its  axis. 

Fig.  7.  Bolt  by  which  the  cheeks  of  the  lock  are  held 
together  and  to  the  rope. 


113 


Abstract  of  Communication,  "On  the  VARIATIONS 
PRODUCED  in  the  ELECTRICAL  CONDITION  of 
the  ^^SCERA  by  STIMULATION  of  ADJACENT 
CUTANEOUS  NERVES." 

By  R.  Caton,  >r.D.,  F.R.C.P., 

PROFKSfiOR   OF   PHYSIOLOiiY   rX   TNIVfinsITY   COLLEGK,  LIVERPOOL. 

[Road  nth  .Linuaiy,  1889.] 

In  studyinf,'  the  electric  phenomena  of  nerve  and  muscle, 
it  is  well  known  that  a  chanf^e  in  the  electrical  state — the 
negative  variation  or  current  of  action — occurs  during 
frictional  activity,  and  that  in  all  nerves  other  than  motor 
and  secretory  ones  it  forms  the  only  objective  phenomenon 
by  which  the  transit  of  a  nerve  impulse  can  be  recognised. 

Having  a  definite  object  in  view  relating  to  practical 
medicine,  I  was  wishful  to  ascertain  whether  stimulation 
of  the  cutaneous  nerves  of  the  trunk  had  any  influence 
on  the  nerves  of  the  internal  organs. 

The  only  mode  of  ascertaining  this  was  to  liiid  out  if  :i 
negative  variation  in  the  electrical  condition  of  these  nerves 
or  of  the  organ  to  wliirli  they  are  distrii^uted  occurs  at  the 
instant  when  the  stinmlation  of  the  cutaneous  surface  takes 
place.  The  following  experiment  was  therefore  [)erformed, 
and  frequently  repeated.  A  frog  was  rapidly  and  painlessly 
killed  by  doHtroying  its  brain  ;  a  small  fjuantity  of  woorain 
was  then  injected  into  a  lymph  sac,  to  pri;v(;nt  reflex 
spasm  ;  a  small  coil  of  intestine  was  withdrawn  throtigh 
an  opening  in  the  left  flank,  and  two  non-polarisable 
electrodes  were  so  arranged  as  to  bring  this  coil  of  mtcHtinc 
into  the  circuit  of  a  sensitive  galvanometer.  The  needle 
at  once  showed  a  certain  amount  of  deflection.    This  Ixiing 
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noted,  the  skin  of  the  abdomen  was  stimulated  either  by 
heat,  by  an  induced  electrical  current,  by  a  chemical 
irritant,  or  mechanically  by  pinching  or  otherwise,  and 
coincidently  a  negative  variation  was  shown  by  the  gal- 
vanometer, indicating  that  a  nerve  impulse  had  travelled 
round  by  the  intercostal  nerves,  and  had  produced  an 
active  condition  of  the  nerves  of  the  intestine. 

This  experiment  is  one  of  some  difficulty,  and  cannot 
reasonably  be  expected  to  succeed  always ;  it  has,  however, 
succeeded  so  frequently  that  little  doubt  can  be  entertained 
of  the  fact  it  was  intended  to  demonstrate. 
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A    SnrPLE    SCHEMA   of   the   LYMPIIATIC 

CIRCULATION. 

P.Y  F.  Charles  Larkin,  M.R.C.S.  Eng.,  «fec., 

DF.yOXsTRAToR   OF    PHYSIoLOCiY    IX    UNIVERSITY  COLLEGE,  LIVERPOOL. 

With  Plate  IV. 

[R.'a.l  8tli  Febiuaiy,  18S0.] 

It  has  heeii  my  experience,  and  I  beheve  the  experience 
of  many  other  teachers,  that  students  have  gieat  difficulty 
in  comprehending  the  nature  of  the  lymph  and  the  forces 
concerned  in  its  circulation.  This  was,  I  tliouf^ht,  due  to 
the  want  of  some  simple  model  illustrating  the  funda- 
mental principle  of  the  lymphatic  circulation — that  is,  the 
relation  of  the  lymphatics  and  blood  vessels  to  one  another 
through  the  tissue  inters[»aces. 

With  the  object  of  making  the  relationship  clear,  I  con- 
structed, some  four  years  ago,  the  little  schema  that  I  now 
descnbe,  and  which  has  assisted  me  greatly  in  explaining, 
and  niy  students  assure  mc  it  has  assisted  them  in  under- 
standing easily  what  was  otherwise  very  dillicult. 

The  apparatus  illustrates  four  chief  points  : — 

1.  That  the  lymph  is  the  transudation,  exudation,  or 
filtration  fluid  from  the  capillaries. 

2.  That  it  exudes  first  into  tiie  tissue  interspaces. 

3.  That  the  lymphatics  commence  freely  in  these  inter- 
Kpoces. 

4.  That  the  force  tliat  propels  the  lym])h  onwards  in  the 
lympiiaticH  is  fundamentally  the  sunu;  as  that  which  causes 
the  flow  of  blood  in  tli<   blood  vosselH. 

The  apparatus,  a  rough  sketch  of  which  is  seen  in  Plate 
IV.,  consists  of  the  fr)llowing  parts  : — 
An  clastic  ball-syringe  «,  with  valves  arranged  so  that 
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fluid  ejected  from  it  passes  into  h,  a  strong,  wide  rubber 
tube ;  with  this  is  connected  a  manometer  c,  and  a 
length  of  thinner  rubber  tube  d.  These,  as  in  the  ordinary 
blood  schema,  represent  the  heart  and  arteries.  The  tube 
d,  is  connected  with  the  glass  tube  e,  which  passes  through 
the  cork  of  the  wide-mouthed  bottle,  and  is  connected 
at  its  other  end  with  the  narrow  rubber  tube  /;  this  is 
perforated  by  numerous  pin-holes  so  as  to  render  it 
permeable.  The  other  end  of/,  is  connected  with  the  glass 
tube  g,  which  is  either  narrower  than  e,  or  constricted 
at  its  lower  end ;  in  this  way  it  offers  a  slight  resistance 
to  the  onward  flow,  g,  ends  in  a  piece  of  rubber  tube  h. 
f,  stands  for  the  capillaries,  and  g,  h,  for  the  veins. 

Opening  freely  into  the  bottle  by  its  lower  end  is  the 
tube  i,  which  is  attached  above  to  the  glass  tube  k. 
This  perforates  the  cork  and  ends  in  the  rubber  tube  I. 
i,  k,  I,  represent  the  lymphatics. 

Perforating  the  cork  also  is  the  manometer  tube  m,  for 
measuring  the  pressure  in  the  bottle — the  lymph  pressure, 
or  extra-vascular  blood  pressure. 

When  fluid  is  driven  intermittently  into  the  system 
by  squeezing  the  ball  a,  the  tubes  b,  and  d,  become 
distended,  the  manometers  show  a  rise  in  pressure  in  the 
system,  and  a  continuous  flow  of  fluid  comes  from  h,  and 
I,  rapidly  from  h,  slowly  from  I. 

When  the  fluid  in  its  passage  reaches  /,  the  artificial 
permeable  capillary,  some  will  pass  through  its  walls  into 
the  cavity  of  the  bottle,  representing  the  tissue  interspaces. 
It  there  causes  a  rise  of  pressure,  which  is  recorded  by 
the  manometer  ju.  The  fluid  as  a  consequence  of  this 
rises  up  the  tube  /,  /<•,  /,  and  flows  out  at  /. 

In  order  to  better  represent  the  cells  and  tissue  inter- 
spaces, I  have  sometimes  filled  the  bottle  with  pebbles  or 
coarse  sand. 


117 


■REPORT  on  the  MAIUXE  DIATOM ACE.E  of  the 
L.M.B.C.  DISTRICT. 

By  Db.  H.  Stolterfoth,  MA. 
[Kead  8th  February,  1SS9.] 

In  the  present  couditioii  of  our  knowledge  of  the  Dia- 
tomaceoe,  it  is  impossible  to  give  a  scientific  arrangement 
of  the  genera  and  species.  All  the  attempts  that  have 
hitherto  been  made  are  based  on  artificial  systems,  that 
must  some  day  be  superseded,  and  so  I  have  thought  it  best 
in  this  catalogue,  which  I  have  prepared  for  the  Liverpool 
Marine  Biology  Committee,  to  do  what  most  of  the  recent 
writers  on  the  subject  have  done,  viz.  place  the  genera  and 
species  in  alphabetical  order.  This  makes  the  list  easy  to 
consult,  and  in  no  way  precludes  its  being  used  by  those 
who  adopt  an  artificial  system  of  reference.  One  of  the 
best  of  the  artificial  systems  is  that  proposed  by  Professor 
H.  L.  Smith,  and  which  will  be  found  in  Dr.  Van  Ileurck's 
'*  Synopsis  of  the  Diatomaccac',"  j).  '.M  of  the  te.xt. 

Tlie  great  difficulty  tliat  surrounds  the  study  of  the 
Diatomacea*,  is  that  so  niany  writers  seem  to  look  upon  it 
as  necessary  to  give  new  names  to  even  the  connnonest 
species,  and  the  transference  of  well  known  forms  from 
one  genus  to  another,  adds  not  a  little  to  the  C()mj)licatioii. 
Different  localities  and  conditions  give  rise  to  variations, 
which  in  many  cases  have  been  nuide  to  constitute  new 
species.  I  liave  endeavoured  to  avoid  this,  and  I  hope  that 
the  following  list  will  be  of  some;  use  to  those  who  ar<! 
working  at  this  subject.  Very  few  lists  of  the  Diatomacein 
of  particular  districts  in  this  country  have  been  published. 
They  are  as  follows — 

1.  "New  Forms  of  Marine  Diatomaecuj  of  the  E-irth  of 
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Clyde  and  Loch  Fyne,"  by  William  Gregory,  M.D.  Trans- 
actions of  Koyal  Society,  Edinburgh,  1857. 

2.  Mr,  Comber's  "List  of  Diatomacese  Fomid  in  the 
Neighbom'hood  of  Liverpool."  Transactions  of  Historic 
Society  of  Lancashire  and  Cheshire,  vol.  xi.,  1859. 

3.  "  The  Diatomacese  of  Hull,"  by  Mr.  George  Norman. 
Published  by  himself,  1865.  This  is  a  most  admirable  list, 
and  little  has  been  added  to  it  up  to  the  present  day. 

4.  "List  of  DiatomaceEe  Found  in  the  Neighbourhood  of 
Chester,"  by  Dr.  H.  Stolterfoth,  M.A.  Pubhshed  in  the 
Proceedings  of  the  Chester  Society  of  Natm'al  Science,  1874. 

In  the  following  list  I  shall  confine  myself  to  those  forms 
of  Diatomacese  that  are  fomid  in  salt  and  brackish  water 
affected  by  the  tide.  Mr.  Comber's  list,  referred  to  above, 
contains  137  salt  and  brackish  water  species;  to  these 
I  have  been  able  to  add  47,  making  184  species  in  all. 
A  large  portion  of  my  gatherings  have  been  made  in  the 
estuary  of  the  Dee,  but  they  also  extend  along  the  coast  of 
North  Wales,  and  I  have  made  a  few  gathermgs  in  the 
Isle  of  Man.  I  have  no  surface  gatherings  of  more  than  a 
few  miles  from  the  shore,  and  it  is  here  that  my  list  will, 
perhaps,  be  most  deficient.  I  have  examined  many 
gatherings  from  the  Bristol  Channel,  estuary  of  the 
Thames,  the  coast  of  Devonshire,  and  Northumberland, 
Tay  in  Scotland,  &c.  The  general  character  of  the  forms 
fomid  on  the  east  and  west  side  of  England  are  much  the 
same,  but  the  frequency  with  which  they  recur  varies 
considerably,  and  certain  forms  may  be  said  to  mark 
particular  localities.  This  is  what  would  be  expected  in 
an  examination  of  this  lowly  order  of  the  Flora. 

For  the  growth  of  the  Diatomaceae  heat  and  smilight 
are  essential,  and  on  these  factors  depends  the  development 
of  the  siliceous  skeleton,  which  is  the  characteristic  of  this 
order.     As  might  have  been  expected  in  most  specimens 
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found  in  this  neighbourhood  the  sihceous  skeleton  is  but 
poorly  developed. 

No  department  of  Botany  has  been  more  fully  illustrated 
than  the  Diatoms.  A  very  good  Bibliogi'aphy  is  found  in 
Dr.  Van  Hem'ck's  "  Synopsis,"  ch.  iii.,  p.  43,  and  it  is 
hardly  necessary  in  the  list  that  follows  to  give  more  than 
the  authority  upon  which  the  names  of  genera  and  species 
rest.  I  have  not  considered  it  necessary  to  give  the 
authorities  in  full,  as  the  abbre\'iations  are  well  known  to 
those  who  study  the  subject. 

The  localities  mentioned  in  the  list  are  those  in  which 
the  form  was  first  observed. 

Very  rare  means  that  only  a  very  few  forms  have 

been  seen. 
Rare,  that  the  form  has  only  been  seen  in  a  very  few 

gatherings,  but  may  have  been  abundant  in  them. 
Common,    that    the    f<nin    has    appeared    in    many 

gatherings. 
Very  common,  that  the  form  is  present  in  most  of  the 

gatherings  and  is  abmuliuit. 

List. 

Achnanthcs  (Bory,  1822)  brevipes,  Ag.  Surface  of  Dee, 
common. 

A.  lonyipes,  Ag.     iloyhike,  common. 
A.  subscssilis,  Elir.     Ince  Marsh,  rare. 

Actinocyclus  (lOlir.)  crassus,  W.  Sm.  Surface  of  Dec,  rare. 
A.  raljsii,  \V.  Sm,     Parkgatc,  rare. 

Actimtptychus  (Klir.)  splendens  (Shad),  Kalfs.  Surface  of 
Dee,  rare. 

A.  undululu.H,  VAiv.     C^iK.'cn'K  Ferry,  very  ccjmiuoii. 

Amphiprora  (Kutz.)  alata,  Kutz.   Mo.styn,  vtry  coiiuno!!. 
A.  paludoaa,  Greg.     Mostyn,  common. 
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A.jplicata,  Greg.     Ehyl,  rare. 
A . 'pusilla ,  Greg.     Bangor,  rare. 
A.  vitrea,  Greg.     Hoylake,  rare. 

Amphora  (Ehr.)  affinis,  Kutz.    Queen's  Ferry,  common. 
A.  hinodis,  Greg.     Ince  Marsh,  rare. 
A.  liijalina,  Kutz.     Mostyn,  very  common. 
A.  commutata,  Grun.     Burton  Marsh,  rare. 
A.  complexa,  Greg.     Mostyn,  rare. 
A.  Iccvis,  Greg.     Ince  Marsh,  rare. 
A.  Utoralis,  Dn.     Ehyl,  rare. 
A.  membranacea,  W.  Sm.     Holywell,  rare. 
A.  minutissima,  Gray.     Helsby  Marsh,  rare. 
A.  salina,  W.  Sm.     Connah's  Quay,  common. 
A.  spectabills,  Greg.     Mostyn,  rare. 
A.  ventricosa,  Greg.     Ince  Marsh,  rare. 

Asterlonella  (Hassal)  hleahleijii,  W.  Sm.  Surface  of  the 
Dee,  common. 

A.  ralfsii,  W.  Sm.     Surface  of  the  Dee,  rare. 

These  forms  are  often  very  abundant  in  the  summer. 

A.  hleahleyii  grows  in  long  continuous  filaments  like  a 
corkscrew.* 

Athcija  (West)  decora,  West.  Surface  of  the  Dee,  very 
rare.  This  form  was  described  by  Mr.  West  in  the  Trans. 
Micro.  Soc,  vol.  viii.,  1860,  and  I  do  not  know  of  its  having 
been  seen  by  any  one  since.  I  found  it  on  the  Dee  in  1874 
for  the  first  time,  and  have  seen  it  two  or  three  times  since 
in  surface  gatherings. 

Bacteriastrum  (Lauder)  varians,  Lauder.  Surface  of 
Dee,  common. 

Berkleya  (Grev.)  ohtiisa,  Grev.    Puddington  Marsh,  rare. 

*  TtV/f  Trans,  of  Jlici-o.  Soc,  vol.  viii.,  ISGO,  Mr.  West's  paper. 
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Biddulphia  {Gi'a.y ) aurita,Bveh.  Coimah's Quay, common. 
B.  haileyi,  W.  Sm.     Sm'face  of  Dee,  very  common. 
B.  granulata,  Roper.     Surface  of  Dee,  rare. 
B.  obtusa,  Kutz.     Connah's  Quay,  rare. 
B.  radiafus,  Greg.     Parkgat' ,  rare. 
B.  rhombus,  W.  Sm.     Parkgate,  common. 
B.  suborbicularis,  Grun.     Smface  of  Dee,  rare. 

B.  tiirgida,  W.  Sm.     Parkgate,  rare. 

The  form  B.  aurita  is  not  so  common  on  this  coast  as 
about  the  Thames  and  south  coast,  where  it  is  found 
abundantly  associated  with  Actifiuptychus  splendens  and 
Eupodiscus  argus. 

Campyludiscus  (Ehr.)  bicostatus,  W.  Sm.     Mostyn,  rare. 

C.  cribrosus,  W.  Sm.     Mostyn,  rare. 

Ccstodiscus  {Gre\. )  joJuisonianuni,  Greg.     Mostyn,  rare. 

Chatoceros  (Ehr.)  armatum,  West.    Surface  of  Deo,  rare. 
C.  boreale,  Bail.     Coimah's  Quay,  rare. 
C.  paradox um,  Cleve.     Surface  of  Dee. 
C.  wighamii,  Bright w.     Surface  of  Dee,  rare. 

CocconeU  (Ehr.)  scutcllum,  Ehr.     Ililbre  Island,  common. 
C.  britannica,  Noegeli.     Isle  of  Man,  conuuon. 
C.  cccentrica,  Dn.     New  lirighton  sands,  ComlnM. 

Cuscinodiscus  (VAir.)  ustcroinj)/iuh(s,  (inni.  Surface  of 
Dee,  common. 

C.  concinnuH,  \\ .  Snj.     Parkgate,  common. 
C.  cccentricus,  Ehr.     Parkgate,  common. 
C.  fimbria t us,  Eiir      Surface  of  Dee,  rare. 
C.  obscurus,  Schmidt.     Surface  of  Dee,  rare. 
C.  radiatus,  Elir.     C'onnah's  Quay,  rare. 

Cymbella  (Ag.)  scolica,  \V.  Sm.     Mostyn,  rare. 
Dickeia  (Berk.)  uhoidcs,  Berk.     Colwyn  Bay,  rare.- 
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Bimeregramma  (Kalfs)  7ia?ium,  Greg.  Surface  of  Dee, 
rare. 

Epithemia  (Kutz)  constricta,  Greg.     Mostyn,  common. 
E.  gihha,  Kutz.     Helsby  Marsh,  common. 
E.  turgida,  W.  Sm.    Frodsham  Marsh,  very  common. 
This  genus   seems  to  flourish  equally  well  in  fresh  and 
brackish  water,  but  is  not  found  in  the  open  tidal  water  of 
the  Dee. 

Eiicampia  (Ehr.)  zodiacus,  Ehr.  Surface  of  Dee  and 
Mersey,  common. 

E.  striata,  Stolt.     Surface  of  Dee,  rare. 

This  last  form  was  described  in  the  Journal  of  the  Koyal 
Microscopical  Society  by  me  in  1879.  It  has  been  placed 
by  Mons.  H.  Peragello  in  his  "Diatomies  de  la  Baii  de 
Villefranche,"  1888,  m  the  genus  BMzosolenia ,  because  it 
has  a  terminal  spine,  which  I  have  figured  in  my  paper. 
I  am  doubtful  if  Mons.  Peragello  has  ever  seen  my  figure. 
This  is  the  first  notice  I  have  seen  of  the  form  described  in 
Europe.  In  Castracane's  "Challenger  Diatoms"  a  single 
valve  is  figured,  but  not  named.  I  still  think  that  from 
the  mode  of  growth  this  form  is  allied  to  Eucampia,  or 
perhaps  to  HemiaiUus. 

Eupodiscus  (Ehr.)  argus,  Ehr.  Connah's  Quay,  doubtful. 
This  form  is  abundant  in  the  estuary  of  the  Thames,  Kiel 
harbour,  &c.,  but  on  the  west  side  of  England  it  is  hardly 
known. 

Gomphonema  (Ag.)  marinum,  W.  Sm.  Wepre  Brook,  rare. 

Grammatophora  (Ehr.)  marina,  Kutz.    Colwyn  Bay,  rare. 
G.  serpentaria,  Kutz.   New  Brighton,  in  Comber's  list. 

Hantzscliia  (Grun.)  virgata,  Grun.  Colwyn  Bay,  very 
rare. 
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Hyalodiscus  (Ehr.)  stcUigis,  Bail.     Surface  of  Dee,  rare. 
H.  scoticus,  Grun.     Mostyn,  common. 

Licmophora  (Ag.)  gracilis,  Grmi.     Mostyn,  rare. 
L.  anglica,  Grun.     Kbyl,  rare. 
L.  dalmatica,  Kutz.     Dingle  Bay,  Comber's  list. 

Lauderia  (Cleve.)  delicatitia,  Peragello.  Surface  of  Dee, 
rare.  This  form  I  fomid  with  Eucampia  striata,  in  1879, 
and  thought  it  a  stage  of  gi'owth  of  that  form,  but  I  think 
Peragello  is  right  in  placing  it  in  the  genus  Lauderia. 

Mastogloia  (Theo.)  lanceolata ,  Th.  Puddington  Marsh, 
rare. 

3/.  smithii,  Th.     Mostyn,  common. 

Mclvsira  (Ag.)  borreri,  Grev.     Rhyl,  rare. 

M.  uunnnuloidcs,  Bory.     Ilelsby  Marsh,  common. 
M.  sulcata,  Ehr.     Surface  of  Dee,  rare. 
M.  westii,  W.  Sm.     Connah's  Quay,  rare. 

Navicula  (Dn.)  abrupta,  Greg.   Surface  of  Dee,  very  rare. 
N.  cestica,  Dn.     Cohvyn  Bay,  rare. 
N.  ajinis,  Ehr.     Hel.sby  Marsh,  rare. 
X.  aspera,  Ehr.     Colwyn  Bay,  common. 
N.  boeckii,  Herberg,     Burton  Marsh,  rare. 
N.  bombus,  Ehr.     M(jstyn,  connnon. 
N.  carassius,  VAiv.     Mostyn,  rare. 
N.  clepsydra,  Ehr.     Colwyn  Bay,  rare, 
N.  crabro,  Ehr.     Connah's  Quay,  connnon. 
N.  cyprinus,  Ehr.     Mostyn,  rare. 
N.  didyma,  VAw.      liagilt,  rare. 
N.  distans,  W.  Sm.     Ilelsby  Marsh,  rare. 
N./ortis,  Greg.     Mostyn,  rare. 
N./iisca,  Greg.     Mostyn,  rare. 
N./iisi/ormis,  Grun.     Mostyn,  very  larc 
iV.  grannluia,  Breb,     Hbylj  rare. 
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N.  internipta,  Kutz.     Mostyn,  common. 

N.  johnsonii,  Greg,     Colwyn  Bay,  rare. 

N.  litoralis,  Dn.     Colwyn  Bay,  rare. 

N.  lijra,  Ehr.     Sm-face  of  Dee,  very  rare. 

N.  marina,  Greg.     Colwyn  Bay,  common. 

N.  northumhrica,  Dn.     Colwyn  Bay,  rare. 

N.  numerosa,  Dn.     Hoylake,  rare. 

N.  palpebralis,  Breb.     Connah's  Quay,  common. 

N.  peregrina,  Dn.     Mostyn,  common. 

iV".  pusilla,  W.  Sm.     Connah's  Quay,  common. 

N.  pygmcca,  Kutz.     Mostyn,  common. 

N.  rectangulata,  Greg.     Colwyn  Bay,  very  rare. 

N.  rostrata,  Ehr.     Mostyn,  very  rare. 

N.  semiplena,  Greg.     Connah's  Quay,  rare. 

N.  suborbicularis ,  Greg.     Mostyn,  very  rare. 

N.  suhsalina,  Dn.     Helsby  Marsh,  common. 

N.  venata,  Kutz.     Chester  cop,  common. 

N.  ivestii,  Greg.     Queen's  Ferry,  common. 

Nitzschia  (Hassal)  bilobata,  "W.  Sm.   Queen's  Ferry,  rare. 
N.  biros trata,  W.  Sm.     Mostyn,  rare. 
iV".  closterium,  W.Sm.     Ince  Marsh,  very  rare. 
N.  distans,  Greg.     Colwyn  Bay,  rare. 
N.  gramilata,  W.  Sm.     Mostyn,  rare. 
N.  lanceolata,  W.  Sm.     Mostyn,  rare. 
N.  notabilis,  Grun.     Surface  of  Dee,  rare. 
iV".  obtiisa,  W.  Sm.     Helsby  Marsh,  rare. 
N.  panduriformis,  Greg.     Surface  of  Dee,  rare. 
N.  paradoxa  (Bacillaria  paradoxa),  Gmel.     Surface 

of  Dec,  common. 
N.  plana,  W.  Sm.     Incc  Marsh,  very  rare. 
N.  punctata,  Grun.     Mostyn,  rare. 
N.  reversa,  W.  Sm.     Helsby  Marsh,  rare. 
N.  sigma,  W.  Sm.     Mostjai,  very  common. 
N.  scalaris,  W.  Sm.     Holywell,  rare. 
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N.  tcenia,  W.  Sm.     Connah's  Quay,  veiy  common. 
N.  tryhlioneUa,  Hantz.     Helsby  Marsh,  common. 

Plagiogramma  (Grev.)  gregorianum,  Grev.  Surface  of 
Dee,  rare. 

P.  van-heurckii,  Grun.     Surface  of  Dee,  rare. 

Plcurosigma  (W.  Sm.)  (vstiiarii,  \V.  Sm.  Surface  of  Dee, 
common. 

P.  angulafum,  W.  Sm.     Mostyn,  very  common. 

P.  halticinn,  W.  Sm.     Connah's  Quay,  very  common. 

P.  deUcatulum,  W.  Sm.     Mostyn,  common. 

P.  distorfum,  W.  Sm.     Connah's  Quay,  common. 

P.  elongatum,  W.  Sm.     Mostyn,  common. 

P.  fasciola,  W.  Sm.     Mostyn,  very  common. 

P.  fonnosum,  W.  Sm.     Bangor,  rare. 

P.  hippocampus,    W.    Sm.      Connah's    Quay,    very 
common. 

P.  Utnrale,  W.  Sm.     ^lostyn,  rare. 

P.  marinum,  W.  Sm.     Kliyl,  rare. 

P.  prolon/jatiun,  W.  Sm.     Mostyn,  common. 

P.  obscunim,  ^^^  Sill.     Connah's  Quay,  rare. 

P.  scalprum,  W.  Sm.     Queen's  Ferry,  rare. 

/'.  strigilis,    W.  Sm.     Jiangor,  rare. 

P.  strig'SUJfi,  W.  Sm.     Mostyn,  rare. 

P.  tenuissimum,  Greg.     Colwyn  Bay,  rare. 

P.  transvcrsrdc,  Kopcr.     Surface  of  Dec;,  rare. 
Most  of  the  Britisli   forms  of  Plcurosigma   have  bt;cn 
foiiiKl  ill  this  district.     Mostyn  and  Connah's  Quay  may 
be  noted  as  particularly  rich  in  this  genus. 

litmhdoncma  (Kutz.)  arcuatum,  Kiit/.      Holywell,  rare. 
Ji.  minntum,  Kutz.     Jlilbro  Islimd,  rjirc 

lihnphoncis  (Ehr.)  amphicrws,  Klir.  (onnali's  Quay, 
common.  Many  varieties  of  this  form  are  found  in  the 
district. 
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BJiizosoIenia  (Ehr.)  imhricata,  Brightw.  Surface  of  Dee, 
rare. 

B.  setigera,  Brightw.     Connah's  Quay,  rare. 
B.  styliformis,  Brightw.     Connah's  Quay,  rare. 
B.  icighamii,  Brightw.     Surface  of  Dee,  rare. 

Scliizonema  (Agardh.)  criicigera,  W.  Sm.  Helsby  Marsh, 
common. 

S.  eximium,  Th.     Mostyn,  rare. 

S.  helmintosum,  Greg.     Helsby  Marsh,  rare. 

S.  vulgare,  Th.     Helsby  Marsh,  common. 

Scoliopleura  (Grun.)  latistriata,  Breb.   Mostyn,  common. 
S.  tumida,  Breb.     Mostyn,  common, 

Skeletonema  (Grev.)  costatum,  Grun.  Surface  of  Dee,  rare. 

Stauroneis  (Ehr.)  acuta,  W.  Sm.  Queen's  Ferry,  very  rare. 
S.  salina,  W.  Sm.     Connah's  Quay,  rare. 
S.  linearis,  W.  Sm.     Helsby  Marsh,  common. 

Stephanopyxis  (Ehr.)  tiuris,  Grev.    Surface  of  Dee,  rare. 

Striatella  (Kutz.)  unipunctata,  Ag.  Helsby  Marsh,  very 
rare.  It  was  a  long  time  before  I  found  this  form,  which 
is  so  common  on  the  south  coast. 

Surirella  (Turp.)  constricta,  W.  Sm.    Burton  Marsh,  rare. 
S.  crumena,  Breb.     Helsby  Marsh,  rare. 
S.  gemma,  Ehr.     Mostyn,  very  common. 
S.  fastuosa,  Ehr.     Mostyn,  rare. 
S.  mlina,  W.  Sm.     Railway  bridge,  very  common. 
S.  splendida,  Kutz.     Helsby  Marsh,  rare. 
S.  striatula,  Turp.     Mostyn,  very  common. 

Synedra  (Ehr.)  ai^nis,  Kutz.  Hilbre  Island,  very 
common. 

S.  affinis,   var.    arcus,   Kutz.     Helsby  Marsh,    very 

common. 
S.  fulgens,  W.  Sm.     Isle  of  Man,  common. 
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S.  gallionii,  Ehr.     Isle  of  Man,  rare. 

S.  obtusa,  "\V.  Sm.     Helsby  Marsh,  common. 

S.  pidchella,  var.  acicularis,  Kutz.    Mostyn,  common, 

Toionidia  (Dn.)  gregoriana,  Dn.     Connah's  Quay,  rare. 
T.  insignis,  Dn.     Surface  of  Dee,  rare. 

Triccratium,  (Ehr.)  brighticeUii,  West.     Surface  of  Dee, 
rare. 

T.favus,  Ehr.     Connah's  Quay,  very  rare. 
T.  striolatus,  Ehr.     Surface  of  Dee,  rare. 
T.  favus,  which  is  so  common  in  the  estuary  of  the 
Thames,  is   a  very   rare   form   in   this   district,  and   not 
common  on  the  west  side  of  England. 
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EEPOKT  on  the  MAEINE  ALG^  of  the  L.M.B.C. 
DISTEICT. 

By  R.  J.  Harvey  Gibson,  M.A.,  F.R  S.E.,  F.L.S., 

LECTURER    ON   BOTANY    IN   UNIVKKSITY   COLLEGE,   LIVERPOOL. 

[Read  8th  March,  1889.] 

In  the  First  Report  of  the  Liverpool  Marine  Biological 
Committee*  a  brief  catalogue  is  given  by  Mr.  A.  Leicester 
of  species  of  marine  Algfe  collected  dm^ing  the  various 
expeditions  undertaken  by  the  committee.  As  stated  by 
Mr.  Leicester,  "  no  particular  search  was  made  for  Algfe, 
the  primary  object  of  the  expeditions  being  to  collect 
animals."  Mr.  Leicester  notes  the  occurrence  of  twelve 
species  of  Phaeophyceoe,  fifteen  species  of  Rhodophycefe, 
and  one  species  of  ChlorophyceaB. 

It  has  been  thought  desirable  by  the  committee  that  the 
Second  Report  should  include  a  more  detailed  and  complete 
list  of  the  marine  Algae  of  the  district  mapped  out  as  the 
field  of  the  committee's  work.  Although  I  have  not  as  yet 
had  many  opportunities  of  investigating  the  Algoe  of  that 
district  with  anything  approaching  thoroughness,  I  feel 
that  the  occasion  of  the  publication  of  the  Second  Report 
should  not  be  allowed  to  slip  past  without  incorporating  in 
that  volume  a  synopsis  of  the  work  already  done  in  this 
department  of  Botany,  together  with  a  record  of  the 
additions  to  the  list  of  the  marine  Flora  which  have  been 
made  during  the  past  year.  From  the  little  I  have  been 
able  to  accomplish  in  that  line,  I  feel  convinced  that  the 
marine  Algoo  form  a  field  for  investigation  scarcely  the 
borders  of  which  have  as  yet  been  explored.     I  think  this 

*  The  First  Report  upon  the  Fcuna  of  Liverpool  Bay  and  the  Xcighhoiiring 
Seas.     Liverpool,  1886,  p.  312. 
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is  especially  true  of  the  minute  parasitic  forms  among  the 
Kbodophycea\  I  trust  that  ere  the  time  arrives  for  the 
publication  of  the  Third  L.M.B.C.  Keport  I  may  be  able 
to  justify  that  remark,  and  to  largely  increase  the  hst 
which  at  present  represents  our  knowledge  on  the  subject. 

Since  the  establishment  of  the  Biological  Station  on 
Pufl&n  Island,  Anglesey,  the  opportunities  of  satisfactorily 
dealing  with  the  many  and  interesting  problems  connected 
with  the  structure,  distribution,  and  life-history  of  marine 
Algae,  have  been  enormously  increased.  The  zone  between 
high  and  low  water  marks  abounds  in  forms  belonging  to 
all  the  main  divisions  of  the  group,  and  I  feel  sm-e  that  a 
thorough  exploration  of  that  zone  (which  I  purpose  making 
during  the  ensuing  summer)  will  result  in  the  discovery  of 
many  species  new  to  the  district,  if  indeed  we  are  not 
fortunate  enough  to  meet  with  species  new  to  British  seas. 

So  far  as  I  can  discover,  the  literature  on  the  Alga3  of 
the  district  includes  only  several  short  papers  published  by 
Mr.  F.  P.  Marrut,  of  the  Liverpool  Free  Public  Museum, 
in  the  Livcrpoul  Naturalist's  Scrap  Book  (1803-1864);  a 
list  quoted  by  the  Kev.  II.  II.  Higgins  in  the  First  Report 
of  the  L.M.B.  Committee,*  indicating  tlioso  species  which 
were  found  on  the  shores  of  Pufhn  Island  by  Mr.  Marrat 
during  an  expedition  of  the  Liverpool  Naturalists'  Field 
Club,  in  June,  1805;  a  list  of  Algaj  from  Punin  Island, 
published  by  Mr.  C.  S.  Gregson  in  the  Naturalist,  vol.  ii.; 
and  the  list  by  Mr.  Leicester,  ah-eady  referred  to.  I  liave 
incori)orated  these  lists  in  the  present  report,  not  only 
bccau.sc  I  am  anxious  to  present  as  complete  a  catalogue 
as  possible,  but  also  because  Mr.  Murrat's  lists  are  hidden 
in  the  pages  of  a  long  extinct  periodical,  very  scarce  and 
not  easy  of  access.  The  copy  I  have  consulted  is  in  tlie 
Free  Library  of  Liverpool. 

*  Pioneer*  in  Load  Biology,  loc.  cit.  |>.  24. 
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Mr.  Marrat  has  been  for  many  years  engaged  in  the 
investigation  of  the  Algae  of  the  district,  both  fresh  water 
and  marine,  and  with  great  generosity  he  has  allowed  me 
to  make  use  of  his  extensive  unpublished  list.  I  desire 
also  to  acknowledge  his  kindness  in  placing  his  notes  at 
my  disposal,  extracts  from  which  I  have  freely  incorporated 
in  the  following  pages. 

Among  the  more  recent  treatises  on  the  subject,  that 
of  Dr.  Ferdinand  Hauck  of  Trieste,*  in  Kabenhorst's 
Kryptogamenflora,  is  one  of  the  most  complete  and 
exhaustive.  I  have  followed  Hauck's  nomenclature,  both 
specific  and  classificatory,  save  that  I  have  altered  the 
family  terminations.  I  have,  however,  noted  the  synonyms 
employed  by  Harvey  in  his  Phycologia  Britannica,  a 
valuable  work,  which,  though  considerably  behind  date  in 
microscopic  matters,  may  still  be  looked  upon  as  the 
standard  work  on  the  subject  for  British  seas.  Where  a 
species  has  not  been  observed  by  Hauck  I  have  adopted 
Harvey's  specific  nomenclature. 

Mr.  Marrat  draws  attention  to  the  fact  that  "the 
Mersey  district  is  much  less  productive  now  than  it  was 
in  former  years.  In  1860  the  seaweeds  on  our  coast  were 
cleaner,  finer  in  colour,  and  more  healthy  in  their  general 
appearance  than  they  are  now."  This  degeneration  is,  I 
think,  without  doubt  to  be  accounted  for  by  the  increasing 
amount  of  impurities  in  the  rivers  Mersey  and  Dee,  derived 
from  the  chemical  and  other  works  whose  refuse  finds 
its  way  into  them.  "The  Algae  of  the  Cheshire  coast," 
as  Marrat  remarks,  "  are  peculiar  and  marked  in  their 
character.  In  place  of  the  beautiful  well-grown  plants 
found  on  Puffin  Island,  the  coast  of  Wales,  Anglesey,  and 
the  Isle  of  Man,  we  have  many  dwarfed  and  stunted 
specimens.  Parasites  coat  and  envelope  some  species  of 
*  Die  Meeresahjen  BeiUschlands  und  Oestereichcs,  Leipzig,  1885, 
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Cermnium  and  Cladophora  almost  from  the  time  of  their 
commencing  to  gi'ow."  Species  belonging  to  "  the  genera 
Ceramium  and  CaUithamnion  are  only  about  one-half  the 
size  of  well-grown  plants  belonging  to  the  same  species 
found  in  the  above  named  localities."  I  quite  agi'ee  with 
Marrat  in  thinking  that  "the  matted  bases  of  close- 
growing  and  intertwined  slender  species  would  form  a 
very  prolific  source  of  novelties."  Marrat  also  calls  atten- 
tion to  the  "large  mud-covered  banks  of  Bromborough  and 
Wallasey  pools,  upon  the  sides  of  which  many  beautiful 
but  minute  microscopic  forms  are  exclusively  found.  Caves 
near  the  sea,  only  occasionally  supplied  with  salt  water, 
are  fertile  sources  for  the  obtaining  of  the  rarer  species." 

Whilst  recently  investigating  the  shores  of  Puffin  Island, 
I  was  particularly  struck  by  the  fact,  long  ago  pointed  out 
by  Forbes,  namely,  that  the  shore  between  high  and  low 
water  mark  could  be  divided  into  zones  characterised 
by  the  luxuriant  development  of  one  or  more  esjjccially 
prominent  genus,  as,  for  example,  the  Laminaria  zone  at 
extreme  low  water  mark,  the  Fucus  zone  above,  followed 
by  other  zones  characterised  by  the  presence  of  Khodo- 
phyceflD  and  Chlorophycea;.  The  association  of  various 
forms,  such  as,  for  example,  certain  species  of  Polysiphonia 
with  certain  species  of  Fucus,  is  also  a  pijiiit  of  some 
interest.  1  hope  ere  long  to  lay  before  the  Biological 
Society  some  notes  on  the  distribution  of  Algaj  on  the 
shores  of  Puftin  Island,  where  these  zones  may  be  very 
readily  studied. 

Altogether  '230  species  of  marine  Algu-  have  been  noted 
em  occurring  in  the  L.M.B.C.  district,  of  which  !j\)  belong 
to  the  rhoiophyceai,  115  to  the  Khodophyceua,  42  to  the 
Chlorophyceoj,  and  11  to  the  Cyunophycea-.  Of  these  219 
are  recorded  by  Marrat  in  his  published  ixijx.rs  (;r  are 
included  in  his  private  list.     Of  the  2H  species  noted  by 

9-2 
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Leicester,  24  are  mentioned  by  Marrat.  In  the  present 
report  seven  species  are  recorded  as  occurring  in  the 
district,  though  not  included,  so  far  as  I  am  aware,  in 
previous  catalogues,  published  or  unpublished. 

Species  recorded  by  Marrat,  or  mentioned  in  his  lists  as 
having  been  found  by  others,  are  distinguished  by  having 
(M)  appended  to  them  after  the  locality ;  those  found  by 
Leicester  and  by  myself  by  (L)  and  (G)  respectively. 

Series  A.     RHODOPHYCE^. 
Order  I.     FLOEIDE^. 

Family.    Porphyeid^. 

Bangia  fusco-purpurea,  Lyngb. 

At  the  roots  of  Polysiphonia  and  Ceramimn  (M). 
Not  uncommon  at  the  north  end  of  Puffin  Island  (G). 

Porphyra  laciiiiata,  Ag. 
P.  vulgaris,  Harvey. 

Plentifully  distributed  (M).  P.  laciniata  has  been 
considered  as  a  variety  of  P.  vulgaris.  Marrat,  who 
records  both  P.  vulgaris  and  P.  laciniata,  mentions 
having  found  the  latter  occasionally  as  much  as  half 
an  inch  wide.     Puffin  L,  1865  (M),  1889  (G). 

Family.     SguAMARiDiE. 

Peysso7inelia  duhyi.  Crouan. 

Locality  not  recorded  (L). 
Petrocelis  pellita,  J.  Ag. 
Cruoria  pellita,  Harvey. 

South  shore,  Hilbre  I.  and  New  Brighton  (M). 

Family.    Wrangelid^; 

Ghantransia  virgulata,  Thur. 

Callithamnion  virgulatum,  Harvey. 

On  Ceramium  mSnwi,  Eastham  (M).    Puffin  I.  (G). 
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Monospora  pedicellata,  Sol. 

CaUithamnion  pediccUatum,  Harvey. 

Locality  not  recorded  (M),  (L).     Puffin  I.  (G). 
Spermothamnion  turneri,  Aresch. 
CaUithamnion  turneri,  Harvey. 
Locality  not  recorded  (M). 
Niccaria  icigghi,  Endl. 
Isle  of  Man  (M). 

Family.      HELMINTHOCLADIIDiE. 

Nemalion  multifidum,  J.  Ag. 

The  coast  generally  (M). 

Family.     Ceramiid.e. 

Bhodochorton  rothii,  Niig. 

CaUithamnion  rothii,  Harvey. 

Common  on  the  rocks  and  pier  walls  (M). 

B.  fiorididum,  Ktig. 
CaUithamnion  florididum,  Harvey. 

Locality  not  recorded  (M).     Puflin  I.  (G). 
Anthithamnion  cruciatinn,  Niig. 
CaUithamnion  criiciatum,  Harvey. 

In  rock  pools  at  Hilbrc  I.,  parasitic  on  CludijstcphuH 

spongiosus  (M). 
A.  plumula,  Thur.,  var.  genninum. 
CaUithamnion  plumuUi,  Harvey. 

Isle  of  Man  (M). 
CaUithamnion  pluma,  Ag, 

Parasitic  on  stems  of  Laminaria  digitata  and  other 

species,  Puflin  I.  (G). 

C.  thuyoidcs,  Ag. 

Isle  of  Man  (M). 
C.  polyspermum,  Ag. 

Many  iocaliticH  (M). 
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C.  tetragonum,  kg.,  var.  genuinum. 

Coast  generally  (M).     Puffin  I.  (G). 
C.  tetragonum,  Ag.,  var.  hrachiatum. 
Callithamnion  brachiatimi,  Harvey. 

Coast  generally  (M).     Puffin  I.  (G). 
C.  corymbosum,  Ag. 

Locality   not   recorded    (M).     Kather   plentiful   at 

Puffin  I.  (G). 
C.  hyssoideum,  Arn. 

Hilbrel.  (M). 
C.  seirospermum,  Griff. 
Seirospora  griffithsiana,  Harvey. 

Hilbre  I.,  parasitic  on  Sphacelarla  scoparia  (M). 
C.  granulatinn,  Ag. 

G.  spongiosum,  Harvey. 

Coast  generally  (M). 
C.  broclicei,  Harv. 

Isle  of  Man  and  coast  generally  (M). 
C.  roseiun,  Lyngb. 

Not  rare,  but  locally  not  recorded  (M). 
C.  hookeri,  Ag. 

Not  uncommon  in  pools  at  New  Brighton  (M). 
C.  davesii,  Lyngb. 

On  Geramium  rubriim  at  Rock  Ferry,  and  on  Glado- 

stephiis  spongiosiis  on  North  shore  (M). 
Pleonosporium  borreri,  Nag. 
Callithamnion  borreri,  Harvey. 

Common  on  the  South  shore,  and  at  Hilbre  I.  and 

New  Brighton  (M).     Puffin  I.  (G). 
Grijffithsia  barbata,  Ag. 

New  Brighton  (M). 
G.  setacea,  Ag. 

Isle  of  Man  and  Puffin  and  Hilbre  Is.,  at  low  water 

(M  and  G). 
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G.  corallina,  Ag. 

Isle  of  Man  (M) ;  locality  not  recorded  (L). 
G.  equisetifoUa,  Ag. 

In  drift  on  Lancashire  and  Cheshire  coasts  (M). 
Ptilota  elegans,  Bonnem. 
P.  sericea,  Harvey. 

Common  (M) ;  abundant  at  PufiSn  I.  (G). 
P.  phn)iosa,  Ag. 

Locahty  not  recorded  (M  and  L)  ;  Puffin  I.  (G). 
Ceramium  tenuissimum,  J.  Ag. 
C.  nodosum,  Harvey. 

Hilbre  I.  (M) ;  Puffin  I.  (G). 
C.  fastiglatum,  Harv. 

Hilbre  I.  (M). 
C.  desloyigchampii,  Chauv. 

Hilbre  I.,  New  Brighton  (M).     Very  abundant  on 

Puffin  I.,  parasitic  on  many  species  of  Alga?  (M  and 

G).    The  figure  shows  a  l)rancli  of  C.  dcfilongchampii 


witli  twigs  transformed  iiitf)  chisping  organs.  In 
this  case  the  supporting  plant  was  a  stout  filament 
of  P(>rj)hi/ru  I'ln'niaffi,  but  I  hav(!  found  it  with 
similar  fittnthmonts  to  Chglocladia  articidata,  Cera- 
mium ruhrum,  and  other  species.  In  some  specimens 
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I  fancied  I  detected  an  intercommunication  of  proto- 
plasm between  cells  of  the  "  host"  and  those  of  the 

"parasite,"  but  I  have   not   as   yet   succeeded  in 

obtaining  a  specimen  which  shows  this  in  such  a 

manner  as  to  leave  no  doubt  as  to  the  actual  union 

of  protoplasmic  elements. 
C.  strictum,  Grev.  et  Harv. 

Common  at  Puffin  I.  (G). 
C.  diaphanum,  Eoth. 

New  Brighton  and  Hilbre  I. ,  parasitic  or  on  rocks  (M) . 
G.  ruhrum,  Ag. 

Very  common  at  Hilbre  I.  and  very  variable,  often 
■  parasitic  (M).     Extremely  abundant  at  Puffin  I.  (M 

and  G)  ;  locality  not  recorded  (L). 
C.  riibrum,  Ag.,  var.  decurrens. 
C.  decurrens,  Harvey. 

Not  uncommon  at  New  Brighton  and  Hilbre  I.  (M). 
C.  ciliatum,  Duel. 

Parasitic   on   Clmjlocladia   articulata,   at   Puffin  I. 

(M  and  G). 
C.  ciliatum,  Duel.,  var.  echinatum. 

New  Brighton  (M). 
G.  echionotum,  J.  Ag. 

Puffin  I.   (M.  and  G.) 
G.  flahelligerum,  J.  Ag. 

Locahty  not  recorded  (M)  ;  Puffin  I.  (G). 
G.  acanthonotum,  Carm, 

Purple  forms  at  Hilbre  I.,  white  at  Puffin  I.  (M). 

I  found  two  specimens  at  Pufhn  I.  which  had  the 

usual  dark  red  colour. 
G.  hotryocarpum,  Griff. 

Isle  of  Man  (M). 
Gloiosiphonia  capiUaris,  Carm. 

Isle  of  Man  (M). 
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Family.     SPTRiDiiDiE. 

Spyridia  filamcntosa,  Harv. 
Holyhead  0^). 

Family.     Cryptoxemiid.e. 
SarcophyUis  eduUs,  J.  Ag. 

Iridcva  edulis,  Harvey. 

Isle  of  Man  and  Puffin  I.  (M). 
Fastigiaria  furcellata,  Stackh. 
Furcellaria  fastigiata,  Harvey. 

Hilbre  I.,  Eastham,  New  Brighton,  l\ock  Ferry  (M). 
Dumontia  filiformis,  Grev. 

Shore  near  Little   Hilbre   I.    (M)  ;    Puitin    I.   and 
Anglesey  (M  and  G). 

Family.     Gigaetinid^e. 

Chondrus  crispus,  Stackh. 

Hilbre  I.,  South  shore,  Eastham  (M)  ;    locality  not 

recorded   (L)  ;   Puffin  I.   (M  and  G).     Marrat  notes 

the  existence  of  an  ahnost  white  variety  near  high 

water  mark. 
C.  norvcgicus,  Lamour. 

Rarely  at  Hilbre  I.  and  Isle  of  Man  (M). 
Gigartina  mamtnillosa,  J.  Ag. 

Hilbre  and  Puffin  Is.,  Anglesey,  and  1.  n{'  Man  (M). 
Gymnogongrus  pliratiis,  Kiitz. 

Hilbre  I.  and  I.  of  Man  (M)  ;   I'uriin  1.  (M  and  G). 
G.  grijfitlisur,  Mart. 

Isle  of  Man  and  rarely  at  N(!W  Brighton  (M). 
PhyWrpJutra  rubcnn,  Grev. 

Hilbre  I.,  Isle  of  Man  (M);    I '1111111  I.  i  .M  and  G). 
P.  mcmbranifolia,  J.  Ag. 

Hilbre  I.,  Isle  of  Man,  and  Puffin  1.  (M). 
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Cystoclonium  purpura scens,  Kiitz. 
Hypnma  purpurascens,  Harvey. 

Hilbre  and  Puffin  Is.,  New  Brighton,  and  Isle  of 
Man  (M). 

Family.     Ehodymeniid^. 

Chylocladia  articulata,  Grev. 

Hilbre  I.,  Eastham,  New  Brighton,  and  I.  of  Man 
(M).     Puffin  I.,  very  abundant  (M  and  G). 

C.  claviformis  (?). 

Marrat  also  records  a  species  under  this  name, 
without  giving  the  authority,  but  I  have  not  been 
able  to  find  any  mention  of  this  species  in  the  works 
I  have  had  access  to. 

Bliodymenia  palmetta,  Grev. 

Locality  not  recorded  (L) ;  Puffin  I.  (G). 

B.  palmata,  Grev. 

Plentiful  at  Hilbre  I.  (M) ;  abundant  at  Puffin  I.  (G). 

B.  laciniata,  Grev. 

Not  rare,  but  locality  not  stated  (M). 

B.  bifida,  Grev. 

Barely  at  Puffin  I.  (M). 

B.  ciliata,  Kiitz. 

Isle  of  Man,  Anglesey,  and  Puffin  I.  (M). 

Plocamium  coccineum,  Lyngb. 

Not  uncommon  at  Isle  of  Man,  Hilbre  and  Puffin 
Is.  (M).  I  have  found  this  species  in  abundance  at 
Puffin  I.  Leicester  records  it,  but  does  not  state 
the  locality.  Also  rarely  at  New  Brighton,  and 
cast  ashore  at  Bootle  and  Southport  (M). 

Hydrolapatlmm  sanguineum,  Stackh. 
Delesseria  sanguinea,  Harvey. 

Isle  of  Man  (M) ;  Puffin  I.  (M  and  G). 
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Family.     Delesseriid.e. 

Nitophyllum  punctatum ,  Harv. 

Earely  at  New  Brighton  (M). 
N.  laceratum,  Grev. 

Generally  (M). 
Delesseria  hypoglossum,  Lamour. 

Hilbre  and  Puffin  Is.,  Isle  of  Man,  Welsh  coast  (M). 

D.  riiscifolia,  Lamour. 
Isle  of  Man  (M). 

D.  alata,  Lamour. 

Hilbre  I.,  Hoylake,  Isle  of  Man,  and  Anglesey  (M). 
Yerj*  plentiful  at  Puffin  I.  (M  and  G).  Marrat  notes 
the  finding  of  a  green  variety  ;  but  I  have  found 
many  specimens  with  some  fronds  green  and  others 
intermediate  between  that  and  the  natural  colour  on 
the  same  plant,  the  variation  in  the  colouring  being 
obviously  due  to  decay,  disease  or  bleaching. 

D.  sintiosa,  Lamour. 

Hilbre  I.  (M).     Puffin  I.  (G). 

Family.     SpHiEROCOCClD^. 

Gracelaria  con/ervoides,  Grev. 

Hilbre  I.,  Welsh  coast,  Lsle  of  Man  (M).     Piilliii  I. 

(M  and  G). 
Spfurrococcus  cor<inopi/oliu8,  Stackh. 

Isle  of  Man  (M). 

Family.    Sulieriid.*-:. 

Catenella  opuntin,  Grov. 

Hilbre  T.,  I^asthain,  Now  Brighton,  Puflin  L,  on  the 
rock.s  very  common  (M).  This  sp(!cic:H  is  also  recorded 
by  Leicester,  although  the  locality  is  not  statod.  I 
searched  for  it  at   Puflin  I.,  hut   was  unable  to  find 
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any  specimens.  I  fear  that  it  is  often  confounded 
with  Chylocladia  articulata,  which  at  first  sight  it 
closely  resembles. 

Family.     GELiDiiDiE. 

Gelidium  crinale,  J.  Ag. 

G.  corneum,  var.  crinale,  Harvey. 

Eastham  (M). 
G.  corneum,  Auct. 

Marrat  records  the  variety  latifolium  of  this  species 

from  Hilbre  I.,  and  also  a  variety  (unnamed)  from 

the  Isle  of  Man  and  from  Hilbre  I. 

Family.     Spongiocarpid^. 

Polyides  lumhricalis,  Grev. 
P.  rotundus,  Harvey. 

South   shore,    Hibre   I.    (M).     Marrat   marks   this 
species  with  a  query. 
Lomentaria  Jcaliformis,  Gaill. 
Chylocladia  haliformis,  Gaill. 
Isle  of  Man  (M). 

Family.     Ehodomelid^. 

Odonthalia  dentata,  Lyngb. 

Isle  of  Man,  Hilbre  and  Puffin  Is.,  and  among  drift 

Zoophytes  at  New  Brighton  (M). 
Laiirencia  pinnatifida,  Lamour. 

Hilbre  I.  rarely  (M).  In  abundance  at  Puffin  I.  (G). 
L.  cccspitosa,  Lamour. 

Locality  not  stated  (M). 
BJiodomela  subfusca,  Ag. 

Hilbre  and  Puffin  Is.,  occasionally  (M) ;    tolerably 

abundant  at  the  latter  (G). 
B.  lycopodioides,  Ag. 

Sparingly  at  Eastham  and  Hilbre  I.  (M). 
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Rytiphlaa  thuyoides,  Harv. 

Occasionally  at  Puffin  and  Hilbre  Is.  (M).  MaiTat 
records  this  and  the  two  succeeding  species  as 
members  of  the  genus  Bliodomela. 

B.  fructiculosa,  Harv. 

Occasionally  at  Puffin  and  Hilbre  Is.  (M). 

B.  pinnastroides,  Ag. 

Locahty  not  stated  (M). 

Bonnemaisonia  asparagoides,  Ag. 
Isle  of  Man  (M). 

Poly  siphon  ia  urceolata,  Grev. 

On  rocks,  at  the  roots  of  other  Algae  (M  and  G). 

P.  pulvinata,  Kiitz. 

Rarely  at  Eastham,  New  Brighton,  and  Hilbre  I. 
(M)  ;  also  occasionally  at  Puffin  I.  (M  and  G). 

P.  violacea,  Grev. 

Locality  not  recorded  (M). 

P.  elongata,  Harv. 

Locality  not  recorded  (M). 

P.  elongella,  Harv. 

Locality  not  recorded  (M).  In  diili  on  iViinion 
Point,  Anglesey  (G). 

P.  varicgata,  Zanard. 
Puffin  I.  (G). 

P.  brodicri,  Grev. 

Locality  not  recorded  (M);   I'nihu  I.  (G). 

P.  byssoides,  Grev. 

Locality  not  recorded  (M);    I'utlin  I.  ((i). 

P.  nigrcsccns,  Grev. 

Variable  in  colour,  at  Now  Brighton,  Kasthaiii,  and 
Hilbre  I.;  common  (M).     Puffin  I.  (G). 
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P.  fastigiata,  Grev. 

Common  on  species  of  Fucus  (M).  Extremely 
abmidant  at  Puffin  I.,  parasitic  on  Ascophyllum 
nodosum  (G).     Locality  not  recorded  (L). 

P.  formosa,  Suhr. 

Locality  not  recorded  (M  and  L) ;  Puffin  I.  (G). 

P.  fihrata,  Harv. 

Hilbre  and  Puffin  Is.  (M  and  G). 

P.  fihrillosa,  Grev. 

Locality  not  recorded  (L). 

Dasya  cocciiiea,  Ag. 

Marrat  records  two  varieties,  one  a  bright  rose  red, 
the  other  a  dull  pm-ple,  from  the  I.  of  Man,  Hilbre 
and  Puffin  Is.,  and  elsewhere.  I  found  the  rose  red 
variety  to  be  one  of  the  commonest  of  the  Ehodo- 
phyceae  on  Puffin  I.  Marrat  remarks  that  "the 
Hilbre  Island  plants  are  not  like  either  the  Manx 
or  Devonshire  forms."     Locality  not  recorded  (L). 

Family.     Corallinid^. 

Melobesia  farijiosa,  Lamour. 

General  on  the  coast  (M). 

M.  membranacea,  Lamour. 

General  on  the  coast  (M).     Puffin  I.  (G, . 

M.  ijustulata,  Lamour. 

Parasitic  on  PhyllopJiora  rubens,  at  Puffin  I.  (M)  ; 
also  on  various  other  Ehodophycese  at  the  same 
locality  (G).  I  confess  to  having  some  doubts  as 
to  the  advisibility  of  separating  these  two  forms, 
M.  pustidata  and  M.  memhranacea.  Croall  and 
Johnstone  {Nature  Printed  British  Seaioeeds)  con- 
sider the  latter  as  an  "  imperfectly  developed  state" 
of  the  former. 
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M.  vcrriicata,  Lamour. 

Locality  not  recorded  (j\I)  ;  parasitic  on  various 
Rhodophycese  at  Puffin  I.  (G). 

M.  rubra,  Meneg. 

General  (M).  This  species  is  not  recorded  in  the 
works  of  Hai^vey  or  any  other  writer  on  British 
seaweeds.  I  have  not  had  access  to  Meneghini's 
works,  and  so  am  unable  to  say  whether  it  is 
represented  by  a  synonym  in  other  lists. 

Lithothamnion  calcareum,  J.  Ag. 
Mehbesia  calcarea,  Harvey. 

A  deep  water  species,  dredged  in  large  quantities  in 
the  "Hyaena"  expedition  of  1888.  Prof.  Herdman 
informs  me  that  the  bottom  of  the  Irish  Sea,  round 
the  eastern  shores  of  the  Isle  of  Man,  seems  in  many 
places  to  be  covered  with  this  species. 

L.  pulymorplium,  Aresch. 

Melobcsia  polymovpha,  Harvey. 
Isle  of  Man  (M). 

L.  /asciculatum,  Aresch. 

Melobcsia  fasciculata,  Harvey. 
Puffin  I.  (M). 

LithophyUion  licheiuAdes,  Rosan. 
Melobcsia  lichenoides,  Harvey. 
Puffin  I.  (M  and  G). 

Corallina  rubens,  Linn. 
Jania  rubens,  Harvey. 
Puffin  I.  (M  and  G). 

C.  officinalis,  Linn. 

Very  aljundant  in  rock  [mjoIh  on  tiic  coast  generally 
(M  and  G).     Locality  nut  recorded  (L). 
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Series  B.     PH^OPHYCE^. 
Order  II.     FUCOIDE^. 

Family.     FuciD^. 

Sargassum  linifolium,  Ag. 
Sargassiwi  vulgare,  Harvey. 

Not  unfrequently  cast  ashore  (M). 

Himanthalia  lorea,  Lyngb. 

Abundant  at  the  Isle  of  Man  (M). 

Ascopliyllum  nodosum,  Le  Jol. 
Fucus  nodosus,  Harvey. 

Very  abundant  at  Puffin  and  Hilbre  Is.,  and  else- 
where (M  and  G).     Locality  not  recorded  (L). 

A.  nodosum,  Le  Jol.,  var.  scorpioides. 

Occasionally  on  the  coast  of  Anglesey  (G). 

Fucus  vesiculosus,  Linn. 

Abundant    on    the    coast    generally   (M   and   G). 
Locality  not  recorded  (L) . 

F.  platycarpus,  Thur. 

Two  or  three  patches  on  the  rocks  at  the  north  end 

of  Puffin  I.  (G). 
F.  serratus,  Linn. 

Extremely  abundant  on  the  coast  generally  (M  and 

G).     Locality  not  recorded  (L). 

F.  canaliculatus,  Linn. 

Abundant  at  Hilbre  I.  (M).     Also  at  Puffin  I.  (G). 
Halidrys  siliquosa,  Lyngb. 

Frequently  cast  up  in  drift  (M  and  G).    Locality  not 

recorded  (L). 
Cystosira  granulata,  Ag. 

Rarely  at  Hilbre  I.  (M). 
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Order  III.     DICTYOTE^. 

Family.     Dictyotid^. 

Dictyota  dichotoma,  Lamour. 

I.  of  Man,  Puffin  T.  (M).    Locality  not  recorded  (L). 

Order  IV.    PH.EOZOOSPORE.E. 
Family.     Ectocarpid.e. 

Mi/rionema  vulgare,  Tliur. 
.V.  stningulans,  Harvey. 

Locality  not  recorded  {1ST), 
M.  lechlanchcrii,  Grev. 

Hilbre  I.,  on  lihodymenia  palnuita  (SI). 
M.  puncti forme,  Harv. 

On    Ceramium    nihrum    and    C.    (IcshmgclxDiipii   at 

Ililbre  I.  (M). 
Kctocnrpus  velutinus,  Kiitz, 
Elachista  vclutina,  Harvey. 

Parasitic  on  HiniantJinliti  hora,  Isle  of  Man  (M). 
?].  tomentosus,  Lynfijb. 

Common  on  species  of  Funis  at  irilhir  1.  and   Now 

Bri^'hton  (M). 
K.  crinitus,  C'arni. 

Marrat  states  that  some  ])lants  of  this  species  wen; 

found  ^'rowin;,'  in   the   Afpiarium   in   tlu;   Liverpool 

Museum,    hut   docs    not   state    whence   they    were 

obtained. 
E.  confervoidcfi,  Le  .lol. 
E.  nilinii'XN/i,  Harvey. 

Tlu;  landin^^  sta^'c  of  New  Jiri;,'hton,   ""'    I';istliani  ; 

also  at  Hilbre  \.  and  cJHfwhere  (M). 
E.  faHcicidntuK,  1 1  arv. 

Occasionally  at  Hilbre  1.  (M). 

10 
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E.  granulosa,  Ag. 

New  Brighton  and  Hilbre  I.  (M);  Puffin  I.  (MandG). 
E.  Jittoralis,  Lyngb. 

On  species  of  Fucus  (M).     One  of  the  commonest 

species  oi  Ectocarpus  at  Puffin  I.  (G). 
E.  Jiinhsice,  Harv. 

The  coast  generally  (M  and  G) . 

Myriotricliia  clavceformis,  Harv. 

Generally  on  the  coast  (M). 
M.  filiformis,  Harv. 

Locality  not  recorded  (M). 
Sphacelaria  radicans,  Ag. 

Not  uncommon  on  the   South  shore  and  at  New 

Brighton  (M). 

S.  cirrhosa,  Ag. 

Common  at  Hilbre  I.,  Eastham,  and  I.  of  Man  (M) ; 
also  at  Puffin  I.  (G). 

S.  fusca,  Ag. 

Not  rare  at  Puffin  and  Hilbre  Is.  (M). 

S.  scoparia,  Lyngb. 

Common  at  Hilbre  (M),  and  at  Puffin  Is.  (G). 

Chcciopteris  plumosa,  Kiitz. 
Sphacelaria  plumosa,  Harvey. 

Hilbre  and  Puffin  Is.,  rare  (M)  ;  rather  plentiful  on 
the  north-east  end  of  Puffin  I.  (G).  Locality  not 
recorded  (L). 

Cladostephus  verticillatus ,  Ag. 
Puffin  I.  (M). 

C.  spongiosus,  Ag. 

Puffin  and  Hilbre  Is.,  not  rare  (M).  Plentiful  at 
the  former  and  tolerably  abundant  at  low  water  at 
the  latter  locality  (G).     Locality  not  recorded  (L). 
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Family.     Mesoglceid.e. 

Elachista  scuteUata,  Duby. 

On  the  stems  of  Himanthalia   lorea,  near  Port  St. 

Mai-y,  I.  of  Man  (M). 
E.  flaccida,  Aresch. 

On  Cystosira  fibrosa  (M). 
E.  fucicola,  Fries. 

Very  common  on  species  oi  Fucus  (M  and  G). 
Leathesia  umhellata,  Menegb. 
L.  tuheriformis,  Harvey. 

Hilbre  I.  (M). 
Castagnea  virescens,  Tbur. 
Mesoglcea  virescens,  Harvey. 

Locality  not  recorded  (M). 
Mesoglcea  vermiculata,  Le  Jol. 
M.  vermicularis,  Harvey. 

Puffin  and  Hilbre  Is.,  and  shore  generally  (M  and  G). 
M.  verticillata,  Ag. 

Puftin  I.  (M). 
Chordaria  JlagclUformis,  Ag. 

Hilbre  I.,  Eastham,  South  shore,  &c.   (Mi.     I'littin 

I.  (G). 

Family.     Punctariid;!:. 

Punctaria  plantagitiea,  Grev. 

Coast  generally  (M  and  G). 
P.  latifolia,  Grev. 

Locality  not  recorded  (L). 
Dirtyosiphnn  ffpnirularcus,  Clrev. 

Hilbrel.,  KaHthuni  (M).    Indriftiit  Pciiiiicii  Pt.  (G). 
Strifiria  altenuata,  Grev. 

Coast  generally  (M). 

10-2 
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Desmarestia  viridis,  Lamour. 

Isle  of  Man   (M).     Puffin  I.  (M  and  G).     Locality 

not  recorded  (L). 
D.  acnleata,  Lamour. 

Cast  ashore  frequently ;  abundant  at  the  I.  of  Man 

(M),   and  at  Puffin  I.    (M  and  G).     Locality  not 

recorded  (L). 
Lito siphon  pusillus,  Harv. 

On  Chorda  filuni,  at  Bangor  and  Hilbre  I.  (M). 
L.  lanwiarice,  Harv. 

On  Chorda  filum,  at  Bangor  and  Hilbre  I.  (M). 

Family.     Sporochnid^. 

Asperococcus  echmatus,  Grev. 

I.  of  Man  and  Hilbre  I.  (M) ;  Puffin  I.  (M  and  G). 
A.  turneri,  Hook. 

Locality  not  recorded  (M). 

Family.     Scytosiphonid^. 

Phyllitis  fascia,  Kiitz. 

Laminaria  fascia,  Harvey. 

Hilbre  I.,  at  extreme  low  water  (M). 
Bcytosiphon  lomentarius,  J.  Ag. 
Chorda  lomentaria,  Harvey. 

Hilbre  and  Puffin  Is.  and  Isle  of  Man  (M).  • 

Family.     Laminariid^. 

Chorda  filum,  Stackh. 

Hilbre  I.,  between  the  Great  and  the  Little  Eye  (M). 

Puffin  I.,  at  extreme  low  water  (G). 
Laminaria  digitata,  Lamour. 

Welsh  coast  and  Isle  of  Man  (M).     Very  abundant 

at  extreme  low  water  at  Puffin  I.   (G).     Locality 

not  recorded  (L). 
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L.  saccharina,  Lamoiir. 

Port  St.  Mary,  I.  of  Man  (M).   Puffin  I.  and  Penmon 

Point  (G)'.     Locality  not  recorded  (L). 
L.  saccharina,  Laniour,  xav.  j^hyUitis. 
Laminaria  phyllitis,  Harvey. 

On  the  life-boat,  New  Brighton  (M). 
Alaria  esculenfa,  Grev. 

I.  of  Man,  Anglesey,  and  Hiibro  I.,  at  low  wakr  (Mh 
Ralfsia  verrucosa,  J.  Ag. 

Puffin  I.  (M  and  G). 

Family.     Cutleriid^. 

Cutlcria  miiltijida,  Grev. 

Hilbre  and  Puffin  Is.,  and  Isle  of  Man  (M). 
Afjlaozonia  reptans,  Kiitz. 
Zonaria  parvula,  Harvey. 

Coast  generally  (M). 

Scries  C.     C  H  LOROPH  YCE>E. 
Order  \  .     (J(JSl'()KE/E. 
l''ainily.     \'.m  <  iiiMtiiD.E. 

Vaucheria  marina,  Ag. 

New  iirigbton  (M). 
V.  thurctii,  \\ Oioii. 
V.  vclutina,  Harvey. 

I''onning   velvety  cushions   (»ii    the   mud    iicai    lii'^li 

water  murk  at  I'lastham  (M). 

Order  VI.     (  HLOKOZOOSroin:.!:. 

Family.      liAii),!.. 

Monostrtiina  yrcviUci,  W  ittr. 
Uha  lactuca,  Harvey. 

Locality  not  recorded  (M).     ruirin  I    (Cii. 
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Ente7'omorpha  intestinalis ,  Link. 

Not  uncommon  (M) .  Exceedingly  abundant  in  pools 

near  high  water  mark  and  beneath  that  point,  at 

Puffin  I.  (G). 
E.  linza,  J,  Ag. 

Viva  linza,  Harvey. 

Common  (M  and  G). 

E.  compressa,  Grev. 

Not  uncommon  (M  and  G) . 
E.  clathrata,  T.  Ag. 

Eastham  (M). 

E.  erecta,  J.  Ag. 

Occasionally  at  New  Brighton  (M). 

E.  ramulosa,  Hook. 

Plentiful  (M  and  G). 

E.  percursa,  J.  Ag. 

Occasionally  on  mud  at  New  Brighton  (M). 

E.  ralfsii,  Harv. 

General  on  the  coast  (M  and  G) . 

E.  granulosa,  ( ?). 

Marrat  records  this  species,  without  giving  the 
authority,  from  New  Brighton. 

Ulva  lactuca,  Le  Jol.,  var.  genuina. 
Viva  latissima,  Harvey. 

Common  at  Hilbre  I.  and  New  Brighton  (M).  Very 
abundant  in  pools  at  or  near  high  water  at  Puffin  I. 
(G).     Locality  not  recorded  (L). 

Family.     CoNFEEViDiE. 

Chcdomorpha  melagonium,  Kiitz. 
Conferva  melagonium,  Harvey. 

The  coast  generally  (M).     Puffin  I.  (G). 
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C.  crassa,  Kiitz. 

Conferva  Unutn,  Hai-vey. 

Locality  not  recorded  (M).     Puffin  I.  (G). 
C.  cerea,  Kiitz. 

Conferva  area,  Harvey. 

South  shore  and  Eastham  (M). 
C.  tortuosa,  Kiitz. 

Conferva  tortuosa,  Harvey. 

On  the  North  shp,  Prince's  Pier  (M). 
Ulothrix  Jiacca,  Thur. 
Lynghya  jiacca,  Harvey. 

Isle  of  Man  (M) . 
U .  isofjt'ua,  Thur. 
Lynybya  speciosa,  Harvey. 

Common  at  Pufliu  I.  (G),  and  generally  (M). 
Rhizoclonium  tortuosum,  Kiitz. 
Conferva  implcxa,  Harvey, 

Locality  n(jt  recorded  (M).     i'uriiii  1.  (G). 
li.  riparium,  Harv. 

Bromborou;.,'li  an<l    Wallasey  Pools,  Eastham,  and 

Hilbre  I.  (M). 
/i.  ij't^jKiryi,  Harv. 

Eastham  (M). 
Cladophora  arcta,  Kiitz. 

Bromhorougli  and   Wallasey   Pools,  Eastliam,  and 

Hilbre  I.  (M).     I'ullin  1.  (G). 
C.  lafujsa,  Kutz. 

Isleof  Man  and  An^desey  (M).    I'ulliii  I.  (MainlG). 

Parasitic  on  Fastifjiaria  furrcUata. 
C.  pellucida,  Kutz. 

In  a  cave  at  Hilbn;  I.  (M). 
C.  rupestris,  Kutz. 

Ver)*  common  (M  and  G). 
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C.  hutcliinsicr,  Klitz. 

Isle  of  Man,  New   Brighton,    and  Hilbre  I.   (M). 

G.  diffusa,  Harv.,  recorded  as  from  New  Brighton 

by  Marrat,  is  synonymous  with  C.  hutchinsicc. 
G.  utriculosa,  Kiitz.,  var.  Icvtevirens. 
G.  Icetevirens,  Harvey. 

Not  micommon  at  New  Brighton  (M).  Pufdn  I.  (G). 
G.  flexuosa,  Harv. 

New  Brighton,  Hilbre  I.,Eastham  (M).  Puftinl.  (G). 
G.  rudolphiana ,  Harv. 

Not  uncommon  at  Hilbre  I.  (M). 
C.  gracilis,  Kiitz. 

Occasionally  at  Hilbre  I.  (M). 
G.  albida,  Kiitz. 

Eastham  and  Pufdn  I.  (M). 
C,  glaucescens,  Harv. 

Puffin  and  Hilbre  Is.  (M  and  G). 
C.fracta,  Kiitz. 

C.  fiavescens,  Harvey. 

Bromborough  Pool  (M). 
C.  refracta,  Kiitz. 

Puffin  I.  (M). 
C.  uncialis,  Harv. 

Puffin  I.  (M). 

Family.     Bryopsid^. 

Bryopsis  plumosa,  Ag. 

Isle  of  Man,  Anglesey,  Hilbre  and  Puffin  Is.,  New 

Brighton  (M). 
B.  hijpnoides,  Lamour. 

Hilbre  I.  (M). 
Conferva  arenosa,  Carm. 

South  shore  (M). 
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C.  litorea,  Harv. 

South  shore  aiid  Eastham  (M). 

C.  sutorUi,  Berk. 

Hilbre  I.  (M). 

C.  ijoungana,  DiUn. 

Broinborouj,'h  and  Wallasey  Pools,  and  tlic  lite-boat, 
New  Brighton  (M) . 

The  genus  Conferva  is  one  into  which  many  dubious 
forms  have  been  placed  from  time  immemorial.  I  insert 
the  above  mentioned  species  here  because  they  have  been 
recorded  by  Marrat ;  and  while  they  may  be  good  species, 
there  is  the  possibility  that  some  of  them  may  be  merely 
varieties  of  one  species  under  different  conditions.] 

Series  D.     CYANOPHYCEiE. 

Order  VI.     SCHlZUi'IlYCE/E. 

Family.     Nostocid.e. 

Calothrix  conjcrvicola,  Ag. 

Common  on  species  of  Cera  m  in  in  (M). 

C.  scopulorum,  Ag. 

(icnerally  distributed  (M). 

liivuluria  plicata,  Carni. 

Generally  distributed  (M). 

it.  atra,  Koth. 

Generally  distributed  at  Ililbrc  I.  and   Soiilli  shore 
(M). 

li.  hiasolettiana,  Menegli. 

Schizosiplum  irarrctiic,  ii:ir\(y. 
On  Mjud-covered  rock.s  (M). 
Spha:rozyga  carmichfrlii,  llarv. 
Eastham  (M;. 
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Lijnghija  maguscula,  Harv. 

Not   uncommon  at  Hilbre  I.,  Eastham,  and  Wal- 
lasey (M). 
L.  semiplena,  Ag. 

Calothrix  semiplena,  Harvey. 

Generally  distributed  (M). 
L.  cestuarii,  Liebm. 
L.  ferrugmea,  Harvey. 

Bromborougli  Pool  and  Hilbre  I.  (M). 
Microcoleus  chthonoplastes ,  Thur. 
M.  anguiformis,  Harvey. 

Generally  distributed  (M) . 
Oscillatoria  littoralis,  Carm. 

North  and  South  shores  (M). 
0.  spiralis,  Carm. 

Eastham  (M). 
0.  nigroviridis,  Thwaites. 

Eastham  (M). 

Family.     Chroococcid^. 

Gleocapsa  crepiditmi,  Thur. 

On  stones  near  high  water  mark,  at  Puffin  I.  (G). 
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SECOND  KEPOliT  on  the  POlilFEEA  of  the  L.M.B.C. 
DISTRICT. 

r.Y   KienAia)  Hanitsch,   Pli.D., 

DBMONSTRATUR   OF    ZOOLOUY   IN    CMTERSITY  COLLEGE,   LIVERPOOL. 

With  Plates  V.,  VI.  and  VII. 

[Read  8th  February,  1889.] 

Since  the  pubHcation  in  188(3  of  the  "First  Report  upon 
the  Porifera,"  by  Mr.  Tliomas  Hij,'gin,  F.L.S.,  in  the  first 
volume  of  "  The  Fauna  of  Liverpool  Bay,"  several  very 
important  works  upon  the  Sponges  have  appeared  which 
have  changed  to  a  considerable  extent  the  accepted 
views  as  to  the  classification  of  the  gi'oup,  and  render 
a  re-arrangement  of  the  species  dealt  with  in  the  former 
report  absolutely  necessary.  I  have  found  it  convenient 
to  arrange  the  Sponges  in  the  following  groups  : — 
Myxospongiffi,  Ceratosa,  Monaxonida,  Tetractinellida\ 
Hexactinellidffi,  and  Calcarea.  I  regard  these  groups  as 
orders,  although  I  do  not  wish  to  state  that  they  are  all 
equivalent  to  each  other.  Every  one  of  these  orders, 
except  the  Myxospongia-,  has  been  treated  of  in  a  separate 
"  Challenger"  Report,  and  this  fact  justifies  my  classi- 
fication sufficiently.  In  tlie  further  division  of  the 
orders  I  shall  accept  Ridley  and  Dendy's  system  for  the 
Monaxonida,  and  Sollas's  system  for  the  Tctractinclli<l;«'. 
In  regard  to  the  Calcarea,  I  sliall  follow  Mr.  Iliggin's 
example  and  use  Ilaeckel's  classification,  instead  of  that 
of  Polejacff.  The  Sponges  in  our  district  belonging  to  the 
remaining  orders  arc  so  few  m  number  that  ;iiiy  further 
classification  of  them  is  unnecessary. 

I   will   add    an   explanation,    why   1    did    not   follow   the 
latest  cla-ssification  of  the  sponges  given  by  R.  v.  Lcndcnfeld, 
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in  his  "Catalogue  of  the  Sponges  in  the  Austrahan  Museum, 
Sydney."  This  is  the  only  work  on  sponges  from  that 
author  which  I  have  been  able  to  see,  and  it  would  have 
been  very  difficult  to  identify  even  the  genera  by  that 
catalogue,  as  figures  of  spicules  and  similar  details  neces- 
sary for  identification  are  not  given.  Nor,  perhaps,  as 
V.  Lendenfeld's  work  is  a  museum  catalogue,  should  we 
expect  to  find  illustrations  of  that  kind  in  it.  Finally, 
it  did  not  seem  advisable  to  me  to  re-arrange  the  species 
which  I  had  identified  chiefly  by  Bowerbank's  "  British 
Spongiadae"  and  the  "Challenger"  Keports,  according  to 
the  system  of  another  author,  especially  as  it  has  not  yet 
been  shown  that  v.  Lendenfeld's  classification  is  superior 
to  that  of  the  "Challenger"  Eeports. 

The  following  list  includes  the  Sponges  recorded  by 
Mr.  Higgin  in  his  "Keport  on  the  Porifera  of  the  L.M.B.C. 
District."  Those  Sponges  are  marked  in  column  "I." 
whilst  the  additions  made  in  the  present  report  are  given 
in  column  "II."  The  nomenclature  of  this  report  differs 
in  some  cases  from  that  of  the  first  report,  and  I  shall 
give  the  latter  nomenclature  in  brackets.  For  the  names 
of  authors  I  use  the  following  abbreviations  : — 

B.  Bowerbank.  H.    Haeckel. 

C.  Carter.  J.      Johnston. 

F.  Fleming.  M.    Montagu. 

G.  Gibson.  S.     O.  Schmidt. 

I  am  able  to  add  seven  to  the  hst  of  sponges  recorded  from 
this  neighbourhood,  of  these  is  one  {Beniera  semitubulosa, 
S.)  new  to  British  seas,  and  one  {Seiriola  compacta)  is  new 
to  science. 
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List  of  Porifera  recorded  from  the  L.M.B.C.  District. 

Order  I.     MYXOSPONGI^E. 
Family.  I.    II. 

Halisarcid.e HaUsarca  dujanlinii,  J x       x 

Order  II.     CERATOSA. 
Spongelid.^  Di/s idea  frag ilift,  ,1 x       x 

Order  III.     MONAXONIDA. 
Subord.  HALICHONDKINA. 

HoMORRRAVKiDJE. HalicJiondria  j^afiicea,  J x       x 

(A morphina  panicea.) 
Halichondria  cocciiiea,  J^ x 

{Amorphina  coccinca.) 
Halic/iondria  dlhcscens,  J x 

(.1  morpJtiiKi  alhesccns.) 
Halichondria  cdnincuhi,  Vi x 

{Amorphina  caruncuhi.) 
Rcniera  varians,  V> X       x 

{Jsodicti/a   varians.) 
Beniera  rlcgcuis,  B x 

(Tsodicti/(i   flrffd/is. ) 
Jim icra  slni iihnis,  .1 x 

( Isodicti/K   s  ini  u  hi  ns . ) 
lirnirni  Jistii/osd,  ]'> x       x 

(Isodicti/d  Jistulosd.) 
Rrnicra  clava,  h x 

{Isodicti/a  claim.) 

lienicra  semituhulosa,  S x 

Chalind  orii/dfd,  .1 X        » 

Chalina   limhatd,  .M x       x 

C/ldliniild  pdllidd,   I '» X 

(Isuilirlijd  jxillida.) 

Chalinula  drnna,  B X 

{Isodirlya  drtma.) 
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Family.  I.    II. 

Heteeorrhaphid^.        None. 

Desmacidonid^ . .Desmacidon  incrustans,  J x 

{Halicho7idria  incrus tans . ) 

Desmacidon  fucorum,  J... x      x 

{Isodictya  fucorum.) 

Esperia  ccgagropila,  C x 

Clathria  seriata,  J x 

{Ophlitaspongia  seriata.) 
Plumohalichondria  plumosa ,  C . . .    X 

Axinellid^ Hymeniacidon  sanguinea,  J x 

Baspailia  viminalis,  S X 

Baspailia  stelligei'a,  S x      X 

(Dictyc cylindrus  stuposus,  B.) 

Subord.   CLAVULINA. 

SuBERiTiD^ Suherites  carnosa,  J X 

Suherites  suberea,  M x      x 

Cliona  celata,  J x       x 

Papillina  suberea,  S x 

(Baphyrus  griffithsia,  B.) 

Polymastia  mammillaris,  J X 

Polymastia  robusta,  B x 

Order  IV.     TETRACTINELLID^. 
Subord.    CHORISTIDA. 

Tetillid^ Tethya  lyncurium,  J x 

Pachastrellidje. Demfi^s  m^e?-,  C x 

Seiriolid^ Seiriola  comjMcta,  n.  s]) x 

Stellettid.e Stelletta  grubii,  S x 

Ecionema  ponderosa,  B x       x 

Geodiid^  Pachymatisma  johnsto?iia,  B.   ...    x      x 

Subord.    LITHISTIDZE. 
None. 
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Order  V.     HEXACTINELLID^. 
None. 

Order  YI.     CALCAREA. 

Family.  I.    II. 

AscoNES A scetta  itrimordialis,  II x 

Ascctta  coriac€a,F x 

Ascaltis  botnjoides,  F x 

Leucgnes  Leucandra  fistulosa,  J x 

Leucandra  gossei,  B x 

Leucandra  nivea,'F x 

Leucandra  johnstonii,  C X 

Sycones Sycandra  ciUata,F x       x 

Si/ca  n  dra  co  mp  rcssa ,  ¥ x       x 

Ajih }  occras  ra mosa ,  C X 

Sycorfis  aspera,  G X 


Order  J.     MYXOSPONGIyE. 

JIalisarca  dujarditiii,  J. 

Frequently  met  with  hy  drcd^'in^'  and  shore  collecting' 
at  Puffin  Island  and  other  places.  There  seem  to  he  two 
colours,  grey  and  hrownish. 

Order  II      CERATOSA. 

Dysidca  fragilis,  J. 

Dred^'ed  in  Church  liny,  near  HolylHiul,  "IIy;i'na*' 
Expedition,  IHHG.  Colhscted  on  the  Hcicon  Kocks,  I'ullin 
Island,  Ist  February,  188H. 

Order  ill.     MON AXONIDA. 
Halichondria  panicca,  J. 

Collected  at  Puflin  Island,  Ililhre  Island,  A:c.  on  various 
occasions. 


160         LIVERPOOL  BIOLOGICAL  SOCIETY. 

Beniera  varians,  B.  , 

Collected  at  Hilbre  Island,  20th  March,  1886. 

Beniera  fistulosa,  B. 

Collected  on  "Hyaena"  Expedition,  1888,  off  the  south 
end  of  the  Isle  of  Man,  20  fathoms. 

Beniera  semitiihulosa ,  0.  Schmidt. 

Pellina  semitubulosa,  0.  Schmidt. 
Halichondria  semituhulosa ,  Lieberkiihn. 

This  Sponge  was  first  described  by  Oscar  Schmidt,  in 
his  "  Spongien  des  Adriatischen  Meeres."  It  had  been 
found  commonly  near  Venice,  and  formed  an  in-egular 
base  with  numerous  ascending  branches,  which  were  here 
and  there  fused  together.  The  colour  was  greenish  or 
whitish.  One  of  the  chief  characteristics  was  that  the 
dermal  membrane  could  easily  be  separated  from  the 
underlying  tissue.  The  oscula  were  found  mostly  on  the 
extremities  of  the  branches,  but  also  on  the  other  parts  of 
the  surface.  The  spicules  were  oxea.  A  few  years  after- 
wards 0.  Schmidt  formed  the  new  genus  Pellina*  and 
gave  the  species  which  he  formerly  called  Beniera  semi- 
tuhulusa  as  the  type  for  it.  In  the  same  work  he  describes 
two  other  species  of  this  genus:  Pellina  hihula,  ioxmdim. 
the  Kattegat,  Rud  Pellina  jyrofiinditat is,  found  near  Florida. 

Ridley  and  Dendy+  do  not  agree  with  0.  Schmidt's 
proposal  to  form  a  new  genus  for  this  sponge,  not  regarding 
the  character  of  the  separable  dermal  membrane  as  being 
of  generic  importance.  They  further  remark,  "The  so- 
called  dermal  membrane  is  also  a  very  distinct  feature  of 
Halichondria  panicea,  yet  Schmidt  keeps  this  species  out 
of  his   genus  Pellina,  into  which  it  ought  certainly  to  fall 

*  Oscar  Schmidt,  "Spongienfauua  d.  Atl.  Gebietes." 

t  Ridley  and  Dendy,  "Report  on  the  Mouaxouida  collected  by  H.M.S. 
Challenger,"  p.  15. 
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according  to  his  definition,  if  such  it  can  be  called."  For 
this  reason  I  am  also  inclined  to  retain  the  generic  name 
Reniera  for  this  sponge. 

A  small  specimen  of  it  was  found  on  the  North  Spit 
at  Puffin  Island,  at  low  water,  in  September,  1887.  The 
base  of  the  specimen  is  about  '2" 5  cm.  in  height  and  1  cm. 
in  thickness.  There  are  five  branches  arising  from  the 
base,  three  of  which  are  broken  off  close  to  tlieir  origin, 
the  two  others  are  about  8  mm.  in  iciigtli  bv  H  mm.  in 
diameter.  The  spicules  are  oxea,  and  measure  about  03 
mm.  They  are  arranged  in  multispiculous  triangular  or 
quadrangular  meshes. 

Chalina  oculata,  J. 

Dredged  in  Church  Bay,  near  Holyhead,  on  the" Hyaena" 
Expedition,  1886. 

Chalina  limbata,  M. 

Two  splendid  specimens  were  obtained  on  the  Beacon 
Kecks  at  Puffin  Island,  at  low  spring  tide,  1st  February, 
1888. 

Desmacidon  fucorum,  J. 

Dredged  in  ('lunch  Bay,  near  Holyhead,  on  the"  Hyrrna" 
I'^xpeditirin,  18H6;  also  ofif  the  North  side  (jf  Puffin  Island, 
12-15  fathoms,  in  February,  18H8;  and  on  24th  March, 
1888;  also  ofT  Calf  of  Man,  20  fatlioms,  "ilya.'na" 
Expedition.  20tli  May,  1888. 

(Tcnus  liaxpailia,  Nardo. 
The  genus  Uaspailia  was  foimded  first  by  Nardo,  in  tin; 
year  \H'.V.\.  The  exa<.'t  words  of  bis  drfinition  are  not 
known  to  me,  but  as  C)Hcar  Sclmiidt*  stales  tliat  be 
accepts  Nardo's  definition  of  the  genus,  giving  it  li(»\v(!V(r 
in    his   own    words,    we    may    take    it    for   grantrd     tliiU 

•  Oscar  Schmidt,  "Sponiocn  <lc»  AdrijittJiclifn  Sleen-n,"  |i.  iS». 
11 
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Schmidt's  definition  agrees  in  general  with  that  of  Nardo. 
The  characters  are :  from  the  narrow  hase  of  the  sponges 
of  the  genus  Baspailia  branches  are  given  off  which  may 
be  simple  or  dichotomous.  The  spicules  are  arranged  in 
two  different  ways — some  lie  in  bundles  in  the  vertical 
axis,  the  others  are  placed  horizontally  and  project  through 
the  ectoderm.  The  bases  of  the  spicules  are  imbedded  in 
ceratose.  The  colour  of  the  sponges  is  a  dai'k  yellow. 
Schmidt  describes  three  species  of  this  genus,  two  of  which 
are  of  special  interest  to  us  :  Iiasj)ailia  viminalis,  S.  (with 
large  and  small  styli  and  spined  styli),  and  Baspailia 
stelligera,  S.  (with  large  and  small  styli  and  spherasters). 

Bowerbank,  when  he  published  the  first  two  volumes  of 
his  "British  Spongiadae,"  took  no  notice  of  Schmidt's 
researches,  and  so  it  came  to  pass  that  many  species  which 
had  been  already  described  by  Schmidt,  were  re-described 
by  Bowerbank  as  new  species,  and  were  christened  once 
more.  To  those  privileged  sponges  belonged  the  genus 
Baspailia,  Nardo.  Bowerbank's  error  was  first  pointed 
out  by  0.  Schmidt,  in  his  second  supplement  to  the  above 
mentioned  work,  and  he  stated  that  the  sponges  of  the 
genus  Dictyocylindrus,  B.,  belong  either  to  BasjJailia, 
Nardo,  or  to  Axinella,  S.,  and  that  Dictijocijlindrus  stuposus, 
B.,  is -identical  with  Baspailia  stelligera,  S.  Consequently 
we  find  in  Eidley  and  Dendy's  classification  the  genera 
Baspailia,  Nardo,  and  Axi?iella,  S.,  instead  of  Dictyo- 
cylindrus, B.  But  their  definition  of  Baspailia  does  not 
quite  agree  with  that  of  Nardo  and  Schmidt,  as  they  have 
added  the  negative  character  "  no  microsclera."  Now 
Baspailia  stelligera,  S.,  could  not  come  under  the  genus 
Baspailia  as  defined  by  Eidley  and  Dendy,  for  this  species 
has  microsclera.  And  it  becomes  still  more  difficult  to  find 
a  place  for  Baspailia  stelligera,  S.,  in  Ridley  and  Dendy's 
system,  when  we  read  on  page  xxi.  of  their  "Introduction" 
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to  the  Report  on  the  Monaxonida,  that  the  only  stellate 
forms  of  microsclera  "  which  are  certainly  known  to 
occur  in  the  Monaxonida"  are  "spiruLT,  discastra  and 
amphiastra."  According  to  this,  Rasjxiilia  stelligera,  S., 
as  ha^^ng  spherastrous  microscleres  would  not  even  helong 
to  the  Monaxonida.  But  there  can  be  uo  doubt  that 
Raspailia  stelligera  is  a  true  monaxonid  sponge,  and  I 
think  even  the  presence  of  microsclera  not  important 
enough  to  remove  it  from  the  genus  in  whicli  it  had  been 
placed  by  Schmidt.  Therefore  I  would  amend  two  points 
in  Ridley  and  Dendy's  Report.  Firstly,  spherasters  should 
be  mentioned  as  being  a  fourth  form  of  stellate  microsclera 
in  the  Monaxonida;  and  secondly,  the  limits  of  the  genus 
liaspailia  should  be  enlarged  by  leaving  out  the  negative 
character  "no  microsclera,"  so  as  to  reconstitute  the  older 
and  wider  gcnns  defined  by  Xardo  and  Schmidt. 

liasjiiint'i   I  i/iii/ialis,  Schmidt  (I'l.  ^'.,  figs.  2 — 4). 
Dictyocylindnis  vcntilabrum,  Jiowerbank. 

Both  the  figures  and  the  description  of  DicfyocylifidrKs 
ventilahrum,  li.,  as  given  by  Bowerbank,  agi'ee  so  fully 
with  all  the  ciiaracters  of  liaapailia  viminalis,  S.,  as  given 
by  Schmidt,  that  I  do  iif)t  hesitate  to  consider  those  species 
as  identical. 

One  specimen  of  this  species  was  dredged  on  the 
"Myn-tia"  Kxpedition,  iHHf),  in  ("huich  i>ay,  near  Holy- 
head, Bowerbank  records  it  from  the  liritish  Chaimel  and 
Brighton,  and  O.  Schmidt  from  the  Adriatic  Sea.  The 
colour  of  the  living  sponge  is  orange  yellow. 

Our  siK'ciiiH'n  was  apparently  (juite  a  young  one,  as  it 
measured  only  .*ii5  cuj.  in  height.  'J'he  stem  is  cylindrical, 
has  a  well  pronounced  expanded  base,  and  bears  distally 
two  branches.  T\h'.  beginning  of  a  third  bruncli  is  just 
visible  (see   IM.  \'.,  fig.  2i.     Jiowerbank   had   much   larger 

11-2 
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specimens  at  his  disposal.  Of  one  of  them  he  gives  the 
following  description  : — "The  pedicel  is  barely  an  inch  in 
height ;  at  an  inch  and  a  half  from  the  base  it  has  divided 
into  four  primary  branches;  within  one  inch  from  their 
origin  these  primary  branches  each  divide  dichotomousl}', 
and  this  mode  of  division  continues,  with  a  single  exception 
of  one  branch  dividing  trichotomously,  so  that  at  four  inches 
from  the  base  there  are  as  many  as  twenty-two,  all  nearly 
in  the  same  plane,  assuming  a  fan-shaped  series  of 
branches,  eight  inches  in  height  by  about  the  same  extent 
in  width.     The  branches  are  cylindrical,"  &c. 

A  transverse  section  through  this  sponge  shows  us  that 
it  consists  of  a  solid  mass  without  central  cavity.  The 
oscula  are  numerous,  although  visible  only  in  those 
sections.  Bowerbank  has  stated  that  the  "oscula  and 
pores  are  inconspicuous."  The  oscula  open  into  irregular 
cavities,  branching  throughout  the  whole  sponge.  The 
spicules  consist  firstly  of  styli  of  two  different  sizes.  The 
large  styli  measure  from  l'2mm.  to  1"5  mm.  by  U'013  mm.; 
the  shorter  ones  from  0*42  mm.  to  0'45  mm.  by  0"004  mm. 
Besides  that,  we  find  spined  styli,  0"124  mm.  by  0"0055  mm. 
The  ordinary  styli  are  arranged  either  in  bundles  running 
parallel  to  the  longitudinal  axis  of  the  sponge,  or  they 
form  bundles  standing  at  right  angles  to  the  longitudinal 
axis,  and  project  for  about  two- thirds  of  their  length 
through  the  ectoderm.  This  latter  point  had  been  noticed 
by  Bowerbank,*  who  said  that  "in  the  dried  condition  of 
the  sponge  the  fasciculi  of  radiating  spicula  project  from  the 
central  cylinder  of  the  skeleton  to  the  extent  of  at  least 
one-third  of  the  whole  diameter  of  the  branch,"  but  he 
adds,  "it  is  probable  that  in  a  living  state  their  apices 
would  be  barely  visible  beyond  the  dermal  membrane." 
As  I  have  stated  already,  sections  through  a  well  preserved 

*  Bowerbank,  "  British  Sj)ongiada3,"  vol.  ii.,  p.  101. 
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specimen  of  Raspailia  v{)ni>talis  do  not  leave  any  doubt 
that  in  a  living,'  state  the  spicules  do  project  beyond  the 
ectoderm.  These  projecting  bundles  of  styli  consist,  in 
most  cases,  of  one  large  stylus  surrounded  by  a  number 
of  small  ones.  In  some  cases  the  bundles  consist  only  of 
small  styli,  and  lastly  the  large  styli  are  also  found  singly. 
All  those  different  arrangements  are  represented  in  the 
semi-diagiammatic  figure  (PI.  V.,  fig.  4).  The  spined  styli 
are  fomid  scattered  throughout  the  whole  mass  of  the 
Choanosome. 

Raspailia  steUigera,  Schmidt  (IM.  V.,  fig.  1). 
DictijocijUndrus  stuposus,  Bowerbank. 
As  Mr.  Higgin  states,  this  species  lias  already  been 
collected  at  Port  Krin,  Holyhead  and  Isle  of  ^Man.  On 
the  IGth  and  17th  of  February  last,  Professor  Herdman 
obtained  a  number  of  bright  orange  coloured  sponges  at 
extreme  low  tide,  under  one  of  the  ledges  of  rock,  on 
the  north  end  of  Pullin  Island,  near  the  liiological  Station. 
The  specimens  showed  a  narrow  base  and  an  ex})antl((l 
distal  portion  with  more  or  less  numerous  short  branches. 
The  whole  mass  was  beset  with  rough  ridges,  and  s])icules 
were  seen  projecting  through  th(?  ectoderm.  The  height 
of  the  sponge-masses  varied  between  2  cm.  and  I  cm. 
Transverse  and  longitudinal  sections  through  this  sp(jnge 
show  that  the  arrangement  of  the  megasclera  is  here  the 
same  us  in  Jiuspailia  vitninalis.  The  f)nly  remarkable' 
point  is  the  great  masses  of  ccratose  in  which  the  bases  of 
the  spicules,  especially  of  tliose  in  the  int(!rior,  are 
iwibedded.  The  bundles  of  tin;  projecting  sjjicules  consist 
of  styli,  and  the  centre  of  these  bundles  is  commonly 
formed  by  one  or  more  shorter  and  stouter  styli  (OO'J  mm. 
by  0012  nnn.),  which  are  sinrounded  by  liMig  and  thin 
utvli  I  OH — r.'i  mm    l.v  (»(M)|.'{  mm  )       '\'\\n  spicules  of  tlic 
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interior  are  in  most  cases  strongyla  (0'54 — 0'85  mm.  by 
0"012  mm.),  besides  which  there  are  found  also  styh  of 
the  above  mentioned  kind,  and  a  very  few  oxea.  The 
microsclera  are  spherasters,  with  about  twelve  rays,  and 
measuring  0'02  mm.  in  diameter.  Those  spherasters  are 
found  only  in  the  ectosome ;  they  lie  very  close  to  the 
surface  and  are  numerous,  although  they  do  not  form  a 
continuous  layer. 

Suberites  suberea,  M. 

Collected   at   PufQn   Island,    on   the   North    side,   14th 
January,  !I888,  and  on  the  South  Spit,  March,  1888. 

Cliona  celata,  J. 

Baphyrus  griffithsia,  B. 
Very  common,  boring  in  old  shells  and  in  the  limestone 
rocks,  at  Pufdn  Island. 

Polytnastia  mammillaris,  Johnston  (PI.  VI.,  figs.  1 — 3). 

Spongia  penicillus,  Montagu. 

HaUcJiondria  mammillaris,  Johnston. 
One  small  specimen  of  this  Sponge  was  dredged  in 
Church  Bay,  near  Holyhead,  on  the  "Hya3na"  Expedition 
of  1886,  and  it  is  the  first  one  which  has  been  obtained  in 
the  L.M.B.C.  district,  although  the  species  had  previously 
been  found  at  many  points  on  the  British  coast.  Johnston 
gives  the  following  localities:  coast  of  Devon,  Scarborough 
and  Strangford.  Bowerbank  mentions  Larne  Lough, 
Guernsey,  Shetland,  and  the  Orkney  Islands.  According 
to  Vosmaer,*  it  is  found  in  the  Atlantic,  Arctic,  Medi- 
terranean and  Adriatic  Seas  generally.  The  specimen  from 
Holyhead  has  a  rounded  basal  mass  of  about  7  mm.  in 
diameter,  and  had  apparently  been  fixed  to  a  small  stone. 
Four  papillae  are  given  off,  the  largest  of  which  is  8  mm. 

*  Vosmaer,  "Sponges  of  the  Willem  Uaireiits  Expedition,  1880  ami  1881," 
iu  "Bijdiagen  tot  de  Dierkunde." 
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in  height.  I  do  not  think  it  necessary  to  figure  this 
specimen,  as  figures  of  the  entire  Polymastia  }natnmiUaris 
have  heeu  given  hy  Johnston,  Bowerbank  and  Vosmaer. 
Vosmaer  figures  also  a  section  through  the  basal  mass  and 
one  of  the  papilhr.  As  the  figure,  however,  is  quite  a  low 
power  view,  it  does  not  show  some  points  of  interest  which 
I  was  able  to  make  out  in  transverse  and  longitudinal 
sections  through  two  of  the  papilla*.  The  papilUo  have  the 
form  of  tubes,  in  which  the  diameter  of  the  central  cavity 
is  about  as  large  as,  or  slightly  larger  than,  the  thickness  of 
the  wall.  This  central  cavity  gives  off  numerous  recesses 
into  the  wall,  which  come  so  close  to  the  surface  that  only 
a  thin  membrane,  00*2  mm.  in  thickness,  is  left  separating 
the  cavity  from  the  outer  world  (see  figs.  2  and  3,  PI.  VI.). 
Seen  from  the  surface  those  membranes  are  round  or  oval 
iu  outline,  with  a  diameter  of  008  to  014  mm.  Oscula 
are  not  present  either  on  the  extremity  of  the  papilla;  or 
on  their  sides.  The  absence  of  oscula  in  the  papilla?  agrees 
with  the  generic  characters  of  Polymastia  given  by  Kidley 
and  Dendy:* — "Genus  Polymastia,  j^owerbank.  Suberi- 
tida)  of  massive,  sessile  form,  with  more  (>)•  less  nninerous 
mammifonn  processes  on  the  upper  surface,  some  of  whieli 
may  bear  oscula  at  their  sunnuits,  but  usually  without 
visible  openings."  Pores  are  most  probably  present  in  the 
above  mentioned  thin  m<'ml)ianes  (pore  membranes),  but 
I  liave  not  been  able  to  see  them  satisfactorily. 

The  skeleton  of  Polymastia  mammillaris  has  uhuaily 
been  sufliciently  described  by  the  aljove  mentioned  authors. 
In  the  wall  of  the  papilla;  we  (iiid  bundles  of  lurg(!  mid 
stout  tylostyli  (0  75— OH  mm.  by  001  — OOl'i  mm.), 
running  parallel  to  the  long  axis  of  the  pa[)illii',  mid 
further  bundles  of  short  and  thin  tylostyli  (01 5  mm.  l»y 

•  Ri)llcjr  an*!  Don<ly,  "I{o|K>rt  on  the  MoiiRkoiiiila  collv<t<»i  l>y  II. M.S. 
CkaUenger,"  p.  210. 
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0'003  mm.)  standiDg  perpendicularly  to  the  longitudinal 
axis  and  projecting  for  half  their  length  through  the 
ectoderm.  One  spicule  of  the  former  kind  is  given  in  fig. 
1  a,  PL  VI. ;  one  of  the  latter  kind  in  fig.  1  b,  PL  VI.  In 
regard  to  the  arrangement  of  the  spicules  see  figs.  2  and  3, 
PL  VI. 

Polymastia  robusta,  Bowerbank. 

Dredged  in  Church  Bay,  near  Holyhead,  on  the  "Hyaena" 
Expedition  of  1886.  The  largest  of  the  three  specimens 
has  a  flat  basal  mass,  5"5  cm.  by  4  cm.  in  horizontal 
expansion  and  1'5  cm.  in  thickness.  On  one  side  it  bears 
between  30  and  40  papillae,  which  in  the  natural  condition 
probably  are  standing  upright,  but  now  have  become 
pressed  down  upon  the  basal  mass.  These  papillae  are 
laterally  compressed  and  vary  greatly  in  size.  The  largest 
measure  2  cm.  in  height  and  7  mm.  in  breadth.  They 
taper  towards  the  extremities,  but  there  are  no  oscula 
visible  on  their  extremities.  The  dermal  membrane 
can  very  readily  be  torn  off  from  the  basal  mass.  The 
colour  of  the  specimens,  which  have  been  kept  in  spirit  for 
nearly  three  years,  is  whitish.  The  skeleton  consists  of 
styli,  which  are  of  two  different  sizes :  0'6  mm.  by  0*01  mm. 
and  0"17  mm.  by  0'004  mm.  The  arrangement  of  the 
spicules  is  similar  to  that  of  Puhjmastia  mammillaris. 

According  to  Bowerbank,  Polymastia  robusta  is  found 
on  the  coast  of  Northumberland. 

Order  IV.     TETRACTINELLID^. 

Tethya  lyncurium,  J. 

Dredged  in  Church  Bay,  near  Holyhead,  on  the  "Hyaena" 
Expedition  of  1886.  This  species  had  not  previously  been 
recorded  in  the  L.M.B.C.  district,  although  it  is  found, 
according  to  Bowerbank,  at  various  localities  on  the  British 
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coast :  Plymouth,  Torquay,  Guernsey,  Diaiiioiitl  Grt)und 
off  Hastings.  I  may  add  the  Cliausey  Islands,  off  the 
Normandy  coast,  from  wliich  locality  there  is  one  specimen, 
collected  by  Professor  Herdman  in  1882,  in  the  Zoological 
Museum  of  University  College,  Liverpoi)l.  Tcthi/d  hjncu- 
rium  has  been  found  by  Oscar  Schmidt  in  the  Adriatic  Sea, 
and  by  Vosmaer  in  the  Adriatic,  Mediterranean,  and  Arctic 
Seas.  A  description  of  this  well  known  sponge  is  not 
wanted. 

Seiriolid^,  n.  funi. 

The  tetractinelhd  sponge,  described  below  under  the 
name  Seiriola  compacta,  appears  so  different  from  all 
described  forms  that  I  am  obliged  to  found  a  new  family 
i{)T  it,  the  "Seiriolida,"  called  after  St.  Seiriol's  I>];iiid,  an 
older  name  for  Puftin  Island.  This  new  family  belongs 
clearly  to  the  demus  Streptastrosa,  Sollas,  f-ince  Sciriula 
compacta  is  an  astrophorous  sjujnge  in  which  one  of  the 
microscleres  is  some  form  of  spiraster.  Tlie  tlnte  families 
of  the  demus  Streptastrosa,  Sollas,  are  now  as  follows  : — 

I'lijii  1.  Thexeid-i:  :  "The  ectosome  never  forms  a 
c(jrtex  ;  the  mesoderm  is  a  ccjllenchyma ;  the 
flagellated  chambers  eurypylous"  (Sollas).* 

Fam.  '2.  PachasthelliD/E  :  "  Streptastrosa,  in  wliieh 
the  chief  megascleres  are  calibre »ps  ;  triaiies 
being  absent.  The  microscleres  mu}  be  spiras- 
ters,  hpherasters  or  microrabds.  The  choaiio- 
bomal  mesoderm  is  sarcenchymatous  and  the 
chamber  system  aphodal"  (Sollas). 

Fam.  3.  SeiiiIoLII>.k  :  Tiie  ectosome  forms  a  corte.x. 
Chief  megascleres  triu-nes.  The  choaiiosomal 
mesoderm  is  cysteuchymatous. 

•  SoIIm,  "  Import  on  the  Tctr»clinclli<l«  collected  \>y  H.M..S.  t  ItalUmjcr," 
pp.  i9  and  104. 
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Seiriula*  n.  gen. 
Characterized  by  the  tylostyles  of  the  ectosome.     This 
genus  is  formed  for  the  single  new  species 

Seiriola,  compacta,  n.  sp.  (PL  VII.,  tigs.  1  to  8). 

This  sponge  was  found  by  Mr.  Eutherford,  Curator  of 
the  Biological  Station,  Puffin  Island,  in  June,  1888,  in  one 
of  the  caves  on  the  N.AV.  side  of  the  island  which  are 
exposed  only  at  low  spring  tides. 

The  specimen  forms  a  knob-like  mass,  like  that  of  so 
many  tetractinellid  sponges,  and  measures  horizontally 
4  cm.  by  1'5  cm.,  and  vertically  1"3  cm.  It  is  dark  grey 
in  colour  and  has  a  somewhat  rough  surface.  A  vertical 
section  through  this  sponge  shows  that  the  cortex 
(which  in  this  species  is  quite  identical  with  the 
ectosome)  is  extraordinarily  well  marked  off  from  the 
choanosome,  and  further  examination  shows  that  the 
ectosome  is  both  in  regard  to  skeleton  and  to  histological 
structure,  very  different  from  the  choanosome.  The 
spicules  of  the  ectosome  are  tylostyles,  and  their  shape 
and  arrangement  reminded  me  at  once  of  Polymastia  mam- 
millaris,  which  sponge,  of  course,  belongs  to  quite  a 
different  group.  These  tylostyles  measure  from  O'l  to 
0*38  mm.  by  0*003  to  O'OOG  mm.  They  are  arranged  in 
bundles,  and  project  for  about  one-half  of  their  length 
through  the  ectoderm  (see  fig.  1,  PL  VII.). 

The  skeleton  of  the  choanosome  consists  of  megasclera 
and  microsclera.  The  former  show  the  following  forms  : 
dichotrisena,  orthotrisena,  oxea,  styh,  strongyla,  tylota. 
The  dichotriaena  are  very  numerous,  and  are  arranged 
immediately  beneath  the  ectosome,  with  their  cladomes 
directed  towards  the  ectosome.  The  rhabdome  measures 
fi-om  0*36  to  0- 12  mm.,  the  protocladus  from  O'OG  to  O'OQ 

*  From  Seiriol,  au  early  Welsh  saiut,  who  is  said  to  have  had  his  cell  ou 
Puffin  Island. 
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mm.,  and  the  deuterocladus  from  0'037  to  0045  mm. 
The  ortliotriiena  are  far  less  numerous  and  sh'^htly  smaller 
than  the  dichotriiena.  They  are  also  placed  close  to  the 
ectosome.  The  oxea  are  the  most  numerous  spicules,  and 
are  arranged  in  himdles,  which  take  their  origin  in  or 
immediately  heneath  the  region  of  the  triipna,  and  stretch 
vertically  down  through  the  whole  depth  of  the  choano- 
some.  Those  oxea  measme  034:  to  1*5  mm.  hy  0009  to 
0026  mm.  Amongst  them  we  find  a  few  stylote,  strongj'- 
lote  and  tylote  spicules. 

The  microsclera  are  spherasters,  OO'io  mm.  in  diameter, 
and  spirasters  0"01'2  to  001(3  mm.  in  length.  Besides 
those,  I  have  found  in  some  sections  a  third  kind  of 
microsclera,  which  looked  like  the  fragments  of  the  narrow- 
blades  of  fret-saws,  straight  on  one  side,  toothed  on  the 
other,  and  a  few  which  were  toothed  on  both  sides  (see 
fig.  2c,  I'l.  VII.).  These  spicules  measure  00b  njiii.  l)y 
0001 4  mm.,  but  I  do  not  think  I  have  seen  a  complete 
spicule  of  this  kind.  They  were  found  in  the  choanosome 
immediately  beneath  the  ectosome. 

A  great  part  of  the  choanosome,  especially  the  jiortion 
in  the  neighbourhood  of  the  ectosome,  consists  of  a  cys- 
tenchymatous  tissue,  also  called  vesicular  connective  tissue 
or  bladder  cells  ("  blasiges  Bindcgewobe"  of  Gernum 
autiiors).  It  has  been  already  remarked  by  other  authors 
in  various  groups  r»f  tlie  sponges,  as  by  \'osmacr,*  in  J'(  lij- 
mastia  hcmispha rica,  by  Solias'  in  Vitclujtndtisnui,  kc, 
and  also  in  soiiie  of  the  Litbistidii-.  .\  similar  tissue  is 
known  to  occur  in  many  M(j11ijscs  iukI  m  'runicata.) 

•  VfiMiKM'r,  "  S|K»ii({<-H  of  tlic  Willfiii  HainiitA  Kx|Mi|iii<iii,"  DjbO  ami  1881. 
"  iiiJ<lrBgen  tot  <lo  Dierkuti<i*-." 

t  8oIIm,  "Keiwrt  on  the  Tftrmttiiiclliilw,  collcrt*^!  I.y  II., M.S.  Clmllnigf,,' 
I>.  %xx\%. 

%  W.  A.  HcnlniAn,  "\\i'\itiTi  on  lliv  Tunicate,  collectt-d  liy  II..M..S. 
ChfiiUngcr,"  part  i.,  i>.  2i—'^9. 
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I  could  not  get  a  correct  idea  of  the  canal  system  of 
Selriola  compacta.  The  figure  on  PI.  VII.  shows  everything 
I  could  make  out  in  regard  to  this  point. 

Ecioiiema ponderosa,  Bowerbank. 

Found  in  the  caves  on  the  N.W.  side  of  Puffin  Island, 
June,  1888. 

Pacliijmatisma  Johnston ia ,  Bowerbank. 

Found  in  the  caves  on  the  N.W.  side  of  Puffin  Island, 
June,  1888. 

Order  VI.     CALCAREA. 

Ascetta  primordialis,  Haeckel. 

Collected  at  low  tide  at  the  south  end  of  Puffin  Island, 
on  8th  September,  1888,  by  Professor  Herdman. 

The  species  is  new  to  the  district,  although  it  is  cosmo- 
politan, and  has  been  recorded  by  Haeckel  from  nearly 
every  part  of  the  world. 

Sycandra  cillata,  Haeckel. 

Collected  at  Isle  of  Man,  August,  1886  ;  common  at 
Puffin  Island. 

Sycandra  compressa.     Haeckel. 

Common  at  Puffin  Island.  Some  very  fine  specimens 
were  found  hanging  from  the  ledges  of  rock  at  the  north 
end,  below  the  Biological  Station. 
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Explanation  of  the  Plates. 

bl.  Bladder  cells.  o.      Ova. 

ch.  Choanosome.  05.     Osculum. 

c.c.  Ciliated  chambers.  p.      Pores. 

€.  Ectosome.  j^.yn.  Pore  membrane. 

l.s.  Longitudinal  bundles  of  spicules  in  transv.  section. 

Plate  V. 

Fig.  1.  Easjyailia  steUigera,  S.,  nat.  size. 
Fig.  2.  BaspaUia  viminalis,  S.,  nat.  size. 
Fig.  3.   a.,h.  and  c.  Stylote  spicules  of  BaspaUia  I'iyninalis, 

S.  (X  55).     d.  Spined  spicule  of  the  same  (X  235). 
Fig.  4.   Portion  of  a  transverse  section  through  the  middle 

(»f  the  stem  n{  BaspaUia  viyninalis  (x  40). 

Plate   VI. 

Fig.  1.    Tylostylote   spicules  of  Polymastia    inammiUaris. 

a.  (X  100)  ;  b.  (X  235). 

Fig.  2.   Transverse  section  through  one  of  the   papilhr  of 

Polymastia  mammillaris  (X  100). 
Fig.  3.   Longitudinal  section  tlirough  one  of  the  papilho  of 

Polymastia  mammillaris  (X  0(M. 

Plate  VII. 

Fig.  1.  Vertical  section  through  Sciriola  comparta,  n.  sp. 
(X  lOOl.  X.H.  The  tiiird  cladus  of  every  triiiiia 
has  been  left  out  as  standing  nciiily  at  riglit  angles 
to  the  plane  of  the  section. 

Fig.  2.    MicroscIercHof  .SV/nV>/^/ r(;////u/r/r/,  n.sp.   a.  (x  1000); 

b.  (X  KXX));  r.  (5(X)). 

Fig.  3.  The  cladonic  of  a  dichotriji'iia  of  .Sr/z/n/r/  rtnnparta , 
n.  sp.  (X  200;.  .N  l'»  The  rhahdoiiif  must  be 
imagined  a.s  Htan<liijg  vertically  u|nin  the  ceiitni  of 
thn  rladome.' 
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SECOND   EEPOET   on   the   ECHINODEKMATA 
of  the   L.M.B.C.   DISTEICT. 

By  Herbert  C.  Chadwick. 

(Communicated  by  Professor  Herdman. ) 
[Read  Sth  February,  1889.] 

In  the  following  pages  I  have  incorporated  with  the 
results  of  the  work  of  the  L.M.B.C,  during  the  years 
1886-7-8,  my  own  observations  on  the  Echinodermata 
of  Beaumaris  Bay  and  the  Menai  Straits. 

The  total  number  of  species  obtained  by  the  Committee 
up  to  the  present  time  is  thirty-five,  the  additions  to  the 
previous  lists*  consisting  of  five  Asterids,  viz.,  Sticliaster 
roseus,  Asteriasglacialis,  Solaster  endeca,  Porania piilviUus, 
and  Luidia  savignii,  and  one  Holothurian,  Cucumaria 
planci.  The  Anglesey  coast,  from  Bangor  eastwards, 
round  by  Puffin  Island  to  Holyhead,  and  the  deep  waters 
off  the  southern  end  of  the  Isle  of  Man,  have  again  yielded 
most  of  the  forms  obtained.  Though  none  of  the  species, 
nor  yet  of  the  groups  to  which  they  are  assigned,  can  be 
said  to  be  peculiar  to  any  part  of  the  L.M.B.C.  district, 
the  Asteroidea  appear,  both  as  regards  species  and  indi- 
viduals, in  greatest  force  in  the  latter  locality,  while  the 
Menai  Straits  are  largely  inhabited  by  four  out  of  the 
six  Ophiurids  recorded  in  our  previous  list. 

The  Echinoidea  are  more  generally  distributed ;  all  the 
recorded  species  being  well  represented  in  both  the  above- 
mentioned  localities;  and  the  same  remark  applies  fairly 
well  to  the  Holothuroidea. 

*  "Report  uj)on  the  Crinoidea,  Asteroidea,  Kcliiuoidea,  and  Holothuroidea," 
by  Professor  Herdman ;  and  "Report  upon  the  Ophiuroidea,  by  H.  C.  Chadwick, 
iu  "  Fauna  of  Liverpool  Bay,"  vol.  i.,  1886. 
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My  thanks  are  due  to  W.  Percy  Sladen,  Esq.,  the  Rev. 
Caiion  A.  M.  Norman,  and  Professor  Jeffrey  Bell,  for  their 
courteous  assistance  during  the  preparation  of  this  report. 

CRINOIDEA. 

Family.     Comatulid.e. 

Antedon  rosaceiis,  Linck  (sp.^. 

Comatula  rosacea,  Fleming,  "Hist.  British  Animals," 
p.  490,  1828;  Forbes,  "British  Starfishes,"  p.  5.     1841. 

Tliis  species  was  found  to  occur  in  huge  numbers,  at  a 
depth  of  10  fathoms,  off  Cemmaes  Bay,  North  Anglesey, 
during  the  "Hyfcna"  Expedition  of  1880.  It  was  also 
taken  in  May,  1888,  from  a  depth  of  20  fathoms,  off  Port 
Erin.  It  occurs,  too,  off  Bull  Baj',  on  the  north  coast  of 
Anglesey. 

OPTTirRDTDEA. 

The  successive  dredging  expeditions  of  the  connnittee 
have  not  resulted  in  the  discovery  of  any  new  0[)hiurids, 
nor  are  there  any  new  localities  to  record.  I  may,  however, 
mention  a  specimen  of  Opliintlnix  jirnfajiJii/Iliii/i,  \\lii<-li 
I  dredged  from  the  Menai  Straits,  off  Bangor,  in  August, 
1887,  and  wiiich  agrees  most  r(;markahly  with  l^'orhes's 
description  of  his  Ophioconui  minnfa.  The  disk  measures 
3  mm.  in  diameter,  and  is  decidedly  pentagonal.  Its  ((iitre 
is  occupied  l»y  a  white  j)entagon,  which  dining  life  was 
bordered  by  dee[)  red.  The  remainder  of  its  surface  is 
covered  with  short  trifid  spines,  amongst  wliich  are  a  very 
few  spines  of  considerable  length  and  icsrnililing  those  of 
the  rays.  The  latter  nn'asin'ed  rn  arly  •<  o  cm.  in  Iciigtli. 
Tbeir  colotir  was  grey,  mottled  and  belted  with  a  rosy  liue, 
and  the  8pinc«  which  fringe  them  partook  of  tlie  Kiime 
colours.  With  tbis  specimen  only  before  me,  I  should  be 
inclined  to  stipport   Forbes  in  re^^'arding  its  characteiH  as 
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distinctive,  but  having  examined  a  number  of  examples  of 
the  undoubted  young  of  0.  jyentajjhylhim  in  which  con- 
siderable variation  was  displayed,  I  have  no  hesitation  in 
referring  our  specimen  to  that  variable  species. 

ASTEKOIDEA. 
Family.     Asteriad^. 

Stichaster  roseus,  Miiller  (sp.). 

Asterias  rosea,  Miiller,  "Zool.  Dan.  Prod.,"  p.  234, 
No.  2887.     1776. 

Crihella  rosea,  Forbes,  "British  Starfishes,"  p.  106.  1841. 

Asteracanthion  roseus,  Miiller  and  Troschel,  "  Syst.  der 
Asteriden,"  p.  17.     1842. 

This  is  perhaps  the  rarest  of  the  five  additions  to  our 
list  of  Echinoderms  in  which  the  "Hyaena"  expedition  of 
1888  resulted.  It  is  a  northern  species,  and  an  inhabitant 
of  deep  water.  The  specimens  under  notice  were  obtained 
off  the  south-eastern  corner  of  the  Isle  of  Man,  from  a 
depth  of  20  fathoms. 

Asterias  rubcjis,  Linn. 

This  species  is  very  abundant  at  Beaumaris,  and  not 
uncommonly  attains  a  very  large  size.  I  have  seen  at 
least  a  dozen  specimens  which  measured  from  12  to  15 
inches  in  diameter.  These  approached  A .  violacea  in  the 
possession  of  numerous  clavate  spines,  especially  amongst 
those  bordering  the  ambulacra.  In  the  deeper  parts  of  the 
Menai  Straits,  especially  to  the  west  of  Garth  Ferry,  I 
have  on  two  occasions  dredged  numbers  of  small  Asterids, 
which,  from  the  fact  that  they  exhibit  more  or  less 
markedly  some  of  the  characters  of  ^4.  hispida,  I  have  felt 
inclined  to  refer  to  that  species  ;  but,  after  carefully 
studying  a  number  of  examples  from  Puftin  Island,  in 
addition   to  those  in   my  own   collection,  I   have  come  to 
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the  conclusion  that  I  have  before  me  simply  a  number  of 
the  young  of  the  species  under  notice. 

Asterias  glacialis,  Linn.  (sp.). 

Uraster  glacialis,  Forbes,  "Brit.  Starfishes,"  p. 78.  1841. 

lu  this  species  we  have  a  second  addition  to  our  list  of 
Echinoderms.  Specimens  were  obtained  from  a  depth  of 
20  fathoms,  between  the  Calf  of  Man  and  Port  Erin  Bay, 
on  '20th  May,  1888,  during  the  cruise  of  the  "Hyania." 

Family.     Solasterid-E. 

Cribrella  sanguinolenta,  Midler  (sp.). 

Asterias  sanguinolenta,  Miillcr,  "  Zool.,  Dan.  Prod.," 
p.  -284,  No.  2830.     1770. 

Asterias  oculata.  Pennant,  "  Brit.  Zool."  vol.  iv.,  p.  01, 
No.  46.    PI.  XXX.,  figs.  5,  0.     1777. 

CriheUa  oculata,  Forbes,  "  Brit.  Starfishes,"  p.  100.  1841. 

Echinaster  ocuhitus,  Midler  and  Troschel,  "  Syst.  der 
Asteriden,"  p.  24.     I.st2. 

I  have  frequently  taken  three  or  four  specimens  of  this 
species  during  an  evening's  ramble  on  the  beach  at 
Beaumaris.  The  roots  of  Laminaria,  at  extreme  low  water 
mark,  seem  to  be  its  favourite  haunt.  I  do  not  rcinoinber 
having  taken  it  in  the  dredge.  My  largest  specimen 
measures  rather  more  than  five  inches  in  diameter,  but 
specimens  of  this  size  are  not  common. 

Sohmter  endeca,  Linn.  (sp.). 

In  thi.s  species  wc  have  another  addition  to  our  list  of 
Echiiiodrrrns.  It  was  taken  on  20th  May,  1.S8H,  from  a 
depth  of  20  fatlioms,  off  the  Houtii-eastern  corner  of  the 
I.sle  of  Man,  during  the  cruise  of  the  "  Ilya'ua." 

Solfistcr  pappoaa,  Linn.  (sp.). 

This  wtrll  known  species  occurs  in  considerablr  Mund)er8 
at  extreme  low  water  mark,  at  Beaumaris,  where   1  have 
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taken  several  specimens  measuring  eight  inches  in  dia- 
meter. Ahnost  every  specimen  forms  a  habitat  for  a  great 
number  of  examples  of  the  Caprellid  Podalirius  typicus, 
which  cling  tenaciously  to  the  paxillte  by  means  of  the 
fourth  pair  of  thoracic  limbs,  the  fifth  pair  being  spread 
out  behind,  the  sharp  pointed  terminal  joints  giving  a  very 
firm  hold. 

Porania  pulvillus,  Miiller  (sp.). 

Asterias  pulvillus,  Miiller,  "  Zool.  Dan.,"  vol.  i.,  p.  19, 
'Pl.xix.,  figs,  1,2.     1788. 

Goniaster  Templetoni,  Forbes,  "Mem.  Wern.  Soc," 
vol.  viii.,  p.  118,  PL  iv.,  fig.  2.     1839. 

Asteropsis  pulvillus,  Miiller  and  Troschel,  "Syst.  der 
Asteriden,  p.  14.     1842. 

In  this  species  we  have  the  fourth  addition  to  our  list 
made  during  the  "  Hysena  "  expedition  of  1888.  It  was 
taken,  with  the  three  previously  mentioned,  from  a  depth 
of  20  fathoms  off  the  south-eastern  corner  of  the  Isle  of 
Man,  and  with  them  and  the  subjoined  Luidia  savignii 
serves  to  show  how  rich  and  varied  is  the  Echinoderm 
fauna  of  that  district. 

Family.     Astropectinid^. 
Astropecten  irregularis,  Pennant  (sp.). 

Asterias  irregularis.  Pennant,  "Brit.  Zool."  vol.  iv., 
p.  61,  No.  47.     1777. 

Asterias  aurantiaca,  Miiller,  "Zool.  Dan.  Prod.," p.  234, 
No.  2831  (but  not  of  Linnteus).  1776;  Forbes,  "Brit. 
Starfishes,"  p.  130.     1841. 

I  have  taken  this  species  in  the  dredge  from  a  depth 
of  about  ten  fathoms  in  the  Menai  Straits,  close  to  the 
training  ship  "  Cho."  I  have  also  found  it  cast  ashore  at 
Southport. 
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It  does  not  seem  to  be  generally  known  that  in  the 
genera  Astropecten  and  Luidia,  a  pair  of  "  Tiedemann's 
bodies"  are  present  at  the  point  of  junction  of  the  stone 
caual  with  the  circum-oral  water  vessel,  where  in  Asferias, 
Crihrella  and  Solaster  there  is  but  one.  In  Luidia  the 
members  of  each  i^air  of  these  bodies  are  wider  apart  than 
in  Astropecten. 

Luidia  savignii,  Audouin  (sp.). 

Asterias  savignii,  Audouin;  Savignv,  "Histoire  do 
TEgyiDte,"  p.  iii.  (1809) ;  description  (1828),  vol.  xxiii.,  p.  9. 

Luidia  fragilissitna,  Forbes,  "  Brit.  Starfishes,"  p.  135. 
1841. 

Luidia  savignii,  Miiller  and  Troschel,  "Sj^st.  der 
Asteriden,"  p.  77.     1H4'2. 

Specimens  of  this  fine  Asterid  were  dredged  from  a 
depth  of  twenty  fathoms  between  the  Calf  of  ISIan  and 
Port  Erin  Bay,  on  20th  May,  1888.  The  species  had  not 
pre\iously  been  obtained  by  the  committee. 

The  pedicellaria-  of  this  species  arc;  woll  described  by 
Rev.  Canon  A.  M.  Norman,*  as  "short,  broad,  and  tumid — 
in  fact,  in  the  form  of  a  nearly  equilateral  and  equiangular 
triangle."  Some  few  examples,  however,  nearly  approach 
in  form  the  same  organs  in  Luidia  sarsii,  in  whicli  tlicy 
are '*  much  more  elongated,  narrow,  and  not  tumid,  iuul 
have  the  outline  of  a  8omewh;it  produced  isosceles 
triangle."  The  pcdiccllarin>  of  Luidia  dilTer  from  those  of 
other  Astiiridh  in  being  composed  of  three  valves  or  blades. 

KCIIINOIDKA. 

The  recent  additions  to  our  list  of  I'.eliiiioderms  do  not 
include  any  Kchinoidea.  ()i  the  Kpecies  recorded  in  Trof. 
Herdnian'H  lieport  of  188(1,  I  have  twice  taken  Echinus 

•  "  On  tho  fJcijftra  »n«l  .Si»<«cic»i  of  HritiNli  KrhiiKMlonnBtn,"  /Inn.  nml  Afnt/. 
Nat.  /lilt.,  3nl  iwricd,  vol.  xv.     1865. 
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esculentus  on  the  shore,  within  two  hundred  yards  of 
Beaumaris  pier,  at  times  when  the  tide  has  been  excep- 
tionally low;  and  from  the  deeper  parts  of  Beaumaris  Bay 
I  have  frequently  dredged  specimens  of  Echinus  miliaris 
of  much  larger  size  than  those  recorded  by  Prof.  Herdman, 
A  number  of  very  fine  specimens  of  Spatangus  purpureus, 
some  of  them  measuring  11  cm.  across  their  longer 
diameter,  were  dredged  from  a  depth  of  25  fathoms, 
twenty  miles  S.E,  of  the  Isle  of  Man,  during  the  cruise 
of  the  "Weathercock,"  in  the  summer  of  1886,  while 
others  were  obtained  off  Eed  Wharf  Bay,  during  the 
"  Hyaena"  expedition  of  the  same  year. 

HOLOTHUKOIDEA. 

The  Holothurians  submitted  to  me  are  referable  to  three 
species.  Of  these  Thyonidium  drummondii  and  Cucumaria 
hyndmanni  were  recorded  in  Prof.  Herdman's  first  Report, 
and  are  represented  in  the  present  collection,  the  former 
by  one  specimen  from  the  neighbourhood  of  Pufhn  Island, 
and  one  from  the  "Hyaena"  expedition  of  1886;  the 
latter  by  three  specimens  taken  from  a  depth  of  20  fathoms 
about  twenty  miles  S.E.  of  the  Isle  of  Man,  during  the 
cruise  of  the  "Weathercock,"  in  the  summer  of  1886. 

The  third  species  is  well  represented,  and  has,  the  Kev. 
Canon  A.  M.  Norman  informs  me,  been  mistaken  by  several 
British  authors,  and  was  mistaken  by  myself,  for  Cucu- 
maria peutactes,  a  form  which  it  very  closely  resembles. 
Dr.  Norman,  however,  identifies  it  as  the  Cucumaria planci 
of  Marenzeller.*  It  is  now,  I  believe,  recorded  for  the 
first  time  under  its  correct  name  as  a  British  species.! 
It  occurs  in  considerable  numbers  in  the  deep  waters 
surrounding  Puffin  Island  to  the  north-east. 

*  Abh.  zool-hot.  Ges.  Wicn,  xxiv.  (1874),  p.  300. 

t  Prof.  Jeffrey  Bell  writes  to  Prof.  Herdman  that  he  has  seen  specimens 
from  the  south  coast  of  England  and  the  west  of  Scotland. 
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THIRD  RErORT  on  the  COPEPODA  of  LIVERPOOL 
BAY  (the  L.M.B.C.  DISTRICT). 

By  Isaac  C.  Tuompsox,  F.L.S.,  F.K.M.S. 
With  Plate  VIII. 

[Read  8th  March,  1SS9.] 

In  the  two  pre\ious  Reports*  ou  the  marine  Copepoda 
of  the  district///'/// species  were  recorded.  The  second  of 
these  reports  was  drawn  up  at  the  close  of  1887,  and  it  is 
now  most  satisfactory  to  be  able  to  record  thirty-three 
additions  since  that  time,  of  which  five  are  new  to  British 
seas.  As  before,  the  majority  have  been  taken  by  tow-net 
in  the  open  sea,  or  by  hand-net  from  the  rocky  shore 
pools  seldom  touched  by  ordinary  tides. 

A  considerable  number  of  the  additional  species  we  have 
lately  obtained  from  sand  and  mud  brought  up  by  the 
dredge,  and  taken  at  low  water  in  tidal  pools,  kc.  W  ant 
of  success  in  this  direction  has  probably  arisen  previously 
from  washing  the  material  in  sieves  which  allowed  many 
of  the  very  minute  forms  to  escape  with  the  water. 
The  method  latterly  adopted  has  been  to  [)lacc  tlie  solid 
material  direct  into  a  very  fine  nmslin  bag,  or  into  the 
finest  meshed  tow-net  itself.  Tied  at  the  to[),  the  bag 
is  placed  in  a  running  stream  of  water,  by  which  nutans 
all  the  soluble  portion  and  the  very  finely  suspended  iinid 
particles  constituting  the  bulk  of  the  mass  are  washed  out. 
On  examining  the  residue  in  a  saucer  of  water,  numbers  of 
Copepoda  are  found  fioating  upon  the  surface,  wliirli 
washed   in  the  ordinary  way  would   have  been   lost,   and 

•  Sm  "Fbuha  of  Livcqiool  JJ«y,"  kc,  vol.  i.,  \t.  'JOl,  lbtl6  ;    ami  "I'loc. 
L'lKwl  Uiol.  Soc,"  vol.  H.,  \>.  63,  1888. 
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numbers  of  other  species  are  found  amongst  the  sand  and 
debris,  being  easily  picked  out  under  the  microscope. 

Professor  Herdman  has  again  also  added  to  the  record 
several  species  taken  from  the  branchial  sacs  of  Ascidians, 
and  it  is  probable  that  still  further  additions  to  the  list  of 
parasitic  species  will  be  made  from  the  same  source,  this 
branch  of  the  subject  not  having  been  specially  dealt  with 
hitherto. 

The  five  species  new  to  Britain  are  as  follows : — 
Pontella  krbyeri,  Brady. 
Giardella  callianasscc,  Canu. 
Lichomolgus  alhens,  Thorell. 
Cymbasoma  rigidum,  Thompson. 
Lerncea  hranchialis,  Linn. 

Two  night  tow-nettings  from  Puffin  Island  contained 
single  specimens  of  Caligus  rapax,  a  parasitic  species 
recorded  by  Dr.  Byerley  as  occurring  upon  the  Sapphirine 
Gurnard,  but  not  since  taken.  Like  the  Trehius  caitdatus, 
alluded  to  in  the  last  rej)ort,  it  seems  probable  that  this 
species  is  a  free  swimmer  at  night  only. 

Mr.  Eutherford,  the  curator  of  the  Puffin  Island  Bio- 
logical Station,  has  continued  to  send  tow-nettings  taken 
at  various  localities  near  the  island  whenever  weather 
permitted,  and  the  majority  of  the  newly  recorded  species 
have  been  obtained  from  this  source ;  this  being  one  of 
the  many  ways  in  which  the  station  has  proved  to  be  of 
the  greatest  benefit  in  the  investigation  of  our  marine 
fauna  and  flora. 

Some  of  the  species  described  for  the  first  time  in  the 
last  report  have  again  been  fomid.  Cijclojjs  (Hersiliodes) 
pnffini,  has  occurred  sparingly,  and  Professor  Herdman 
has  found  LicJiomolgns  sabelkv  again,  attached  to  its  host, 
the  Sabella,  this  time  in  the  sand  near  the  landing  place 
at  Puffin  Island. 
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By  means  of  a  continued  series  of  observations  through- 
out the  seasons  of  the  year,  such  as  a  biological  station 
affords,  we  are  enabled  to  study  the  distribution  not  only 
of  the  various  groups  but  also  of  the  different  species.  In 
the  case  of  the  Copepoda,  the  facts  as  regards  the  species 
are  striking  though  difficult  of  explanation.  A  particular 
species  may  be  comparatively  abundant  at  one  time  and 
then  appear  to  become  extinct  in  the  same  locality. 
Instances  of  this  occur  in  the  ca^e  oi  PontcUa  wollasfoni 
and  of  Euterpe  gracilis,  two  rare  forms  alluded  to  in  the 
last  report  as  having  been  found  off  Puffin  Island,  and 
for  a  time  both  frequently  met  with.  For  many  months 
past,  however,  neither  species  has  occurred  in  the 
gatherings,  though  carefully  looked  for  in  tlie  same 
localities  as  heretofore. 

A  very  striking  example  of  the  seeming  propensity 
of  these  minute  Crustaceans  to  congregate  in  shoals  was 
noticed  during  the  "Hyaena"  expedition  of  May,  1888. 
During  the  whole  of  the  second  day,  whilst  cruising  near 
the  east  and  south  coasts  of  the  Isle  of  Man,  viz.  from 
Douglas  to  Port  Erin,  thu  surface  of  the*  watt-r  literally 
swarmed  with  the  large  and  beautiful  Copepod,  Anonia- 
locera  patcrsonii.  Each  cast  of  the  tow-net  brought  up 
thou.sandH  of  them  ;  they  were  so  numerous  as  to  i>e 
distinctly  visible  to  the  eye  on  the  HmocUh  edge  (jf  the 
waves,  and  hud  the  a[)p(;aiance  of  fiiu;  dust  us  seen  from 
the  hide  of  tlic  vessel.  Tliey  were  ('(|ually  abundant  during 
the  day  and  after  sundown,  but,  strange  to  say,  none  were 
to  l>e  found  ne.\t  morning,  ulthougli  we  were  traversing 
the  hunic  route  a.s  that  on  which  they  wer.j  in  such 
profuHion  the  previous  day.  Nor  have  we  tuki'ii  a  single 
hpccimen  of  Anomalucera  since  that  date,  nor  for  three 
yean*  previous  to  it,  when  a  single  pair  was  taken  in  the 
open  sea,  near  the  North-west  Lightship. 
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It  was  natural  to  suppose  that  the  animals  might  be 
found  at  a  greater  depth,  after  having  left  the  surface,  but 
such  was  apparently  not  the  case,  for  while  my  tow-net 
swept  the  surface,  Mr.  McMillan  used  a  deep  sea  tow-net 
of  his  own  devising,  allowing  it  to  be  drawn  along  while 
at  the  bottom,  and  occasionally  to  pass  up  through  the 
intermediate  depths.  It  is  evident  that  we  have  yet  much 
to  learn  as  to  the  habits  and  distribution  of  these  minute 
Crustaceans. 

In  this  connexion  it  may  be  important  to  notice  the 
extreme  abundance  of  Sagltta  in  the  tow-nets  throughout 
the  year. 

Family.    Calanid^. 

Pontella  kroyeri,  Brady. 

One  specimen,  a  fine  male  of  this  striking  species,  was 
taken  off  Puftin  Island  in  August,  1888.  With  the 
exception  of  a  few  specimens  which  I  found  in  the  tow- 
nettings  sent  from  Malta  by  Dr.  Bruce  (Proc.  Biol.  Soc, 
L'pool,  vol.  ii.,  p.  143),  this  species  has  been  hitherto 
recorded  only  from  Australasia  and  the  Philippine  Islands 
(Brady's  "Challenger"  Eeport  on  the  Copepoda,  p.  94). 

Family.   Heesiliid^. 

Giardella  callianassa-,  Canu. 

This  new  species  is  fully  described  by  M.  E.  Canu  in 
"Bulletin  Scientifique,"  series  iii.,  September,  1888, p.  410. 
The  only  specimen  I  have  of  it  was  taken  by  tow-net  in 
Liverpool  Bay,  during  the  "Despatch"  expedition,  1886, 
and  finding  it  to  be  something  new,  I  waited  for  further 
specimens,  in  order  to  describe  it  fully.  M.  Canu  has 
formed  the  new  family  Hersiliida^,  including  therein 
three  genera:  Hersilia,  Phillipi,  Giardella,  Canu,  and 
Hersiliodes,  Canu.     The  genus    Giardella  comprises   our 
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present  species  ouly  ;  the  genus  Uersiliodcs  includes  two 
species.  Hersiliodes  fhompsonii  and  H.  pujfini.  The  former 
species  he  most  courteously  connects  with  my  name,  the 
latter  being  the  species  hitherto  known  as  Cyclops  puffi/ii, 
which  he  considers  to  be  more  correctly  included  in 
Hersiliudes  than  in  the  genus  Cyclojis.  He  thinks  it 
possible  that  my  specimens  of  Hersiliudes  jniffiui  arc  not 
fully  developed  forms,  the  adult  being  yet  unknown. 
M.  Cauu  figures  three  stages  of  Giardclla  callianassec ; 
the  specimen  found  in  our- district  corresponds  with  the 
second  the  "Cyclops"  or  less  developed  stage. 

Family.   NoTODELPHYlDJi. 
Xotodilpliys  alltnani,  Thorell. 

yolo(Ulj'hys  (iscidicola ,  Allniaii,    "Aim.  aii<l    Map;.   Nat.   Ili.it.,  "  vol.  .\.\., 

l.l.  L,  figs.  1—13  (1847). 
NoUjdclphys  axidicola,    IJainl,  "liiit.    Eiitoiii.,"   ji.  li38,    pi.  .v.\.\.,   (i>^s.   7 

and  «  (1850;. 
XotodelphyM  allmuni,  Thorell,  "Hidrag   till  Kaiiiicdoiiuii  oiii   KiUhtacccr 

soin  lofva  i  artcr  af  SK-igtet  Ascidin,"  p.  31,  tali.  i.  and  ii.,  lig.  1  (ISSD). 

A  few  specimens,  male  and  female,  were  found  by  Prof. 
Hcrdman  in  the  branchial  sacs  of  the  Ascidian,  CioKi 
intestinalis,  dredged  in  the  "Weathercock"  expedition  of 
1880,  and  off  the  south  end  of  the  Isle  of  ISfan  in  the 
"Hv;iii;i"  cruise  of  iHHH. 

bill "jiyij IIS  jmlci,  Thorell. 

Found  by  Prof.  Jierdman  in  conijtany  willi  the  jnecediDg 
specicH,  and  also  in  the  branchial  sac  of  Ascidirlla  scahni, 
dredged  in  Groudlc  Bay,  IkIc  of  Man;  nhn  in  tlic  braiielii.-il 
Kac  (A  Asridid  jdcheid,  dredged  from  tin;  "Jlyjiiia,"  olT  tin; 
Calfof  MiiM.  M;iv.  1><HS.  ii,  twrnlv  fitlioins. 

iJvri'jiij'jits    II'  I  II  II  mill  J    l<j;iii_^. 

One  bpecimeu  of  this  hjiccie.-,  was  amonght  be\<uil  ui  tli^ 
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last  preceding  taken  from  the   branchial  sac  of  Ascidia 
plebeia. 

Botachus  cylindratus,  Thorell. 

Found  by  Professor  Herdman  in  the  branchial  sacs  of 
Ascidia  mentiila  and  Ascidia  }jlcheia,  from  the  Isle  of  Man. 
About  a  dozen  females  were  found,  but  only  one  male. 

Family.    Harpacticid.e. 
Ecti)ioso?}ia  spinipes,  Brady. 

Edinosoma   mclaniceps,    Brady   and   Eobcrtson,    "Ami.    and   Mag.    Nat. 
Hist.,"  p.  130  (1873). 

Taken  by  tow-net,  between  Liverpool  and  Isle  of  Man, 
from  "Weathercock,"  August,  1886.  Found  in  con- 
siderable numbers  in  mud  dredged  from  Soderick  Bay, 
Isle  of  Man,  1887 ;  also  from  mud  gathered  at  low  water 
at  Llanfairfechan,  on  the  Welsh  coast  opposite  Puffin 
Island. 

Ectinosoma  erythrops,  Brady. 

A  single  specimen  of  this  species  was  taken  by  tow-net 
off  Puffin  Island,  January,  1888. 

Brady  typica,  Boeck. 

Found  by  Mr.  W.  S.  McMillan,  F.L.S.,  in  quantities  in 
mud  from  the  shore  at  Penmon  Point,  Anglesey  ;  also  in 
mud  from  Llanfairfechan  shore.  In  material  dredged  at 
Port  Soderick,  Isle  of  Man. 

Tacliidius  hrevicornis,  Miiller. 

In  brackish  water  at  the  mouth  of  the  Alt,  near  Formby, 
May,  1888  ;  also  in  mud  taken  from  the  shore  at  Penmon 
Point. 

Tachidius  littoralis,  Poppe. 

Common  in  mud  from  Penmon  Point,  Anglesey,  and 
from  Llanfairfechan  shore. 
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Stenhelia  hispida,  Brady. 

Found  sparincrly  in  mud  from  Llanfairfechan  shore, 
February,  188U ;  also  in  rock  pools  at  Hilbre  Islund, 
March,  1889. 

Stenhelia  ima,  Brady. 

CaniJioeainpttts  rostratiis,   (Jlaus,    "Diu   frii-lobiinleii   Coiii'iioiloii,"  [i.  122, 
t.  xiiL,  figs.  5—8  (186:3). 

A  single  specimen  was  found  in  mud  dredged  by  Mr. 
Clubh,  in  Soderick  Bay,  Isle  of  Man,  1887. 

Mesochra  lilljcborgii,  Boeck. 

Taken  by  tow-net  off  Putiiu  Island,  June,  188(3. 

Laophutitc  thoracica,  Boeck. 

Taken  sparingly  by  tow-net  near  I'ullin  Lsland  hiLcly. 

Laophonte  lamellifera,  Claus. 

Ckta  lamtllifera,  C'lau.s,  "Die  frei-lcbemlcn  Co}»ciio<1lii,  "  p.  12'!,  t.  xv., 
fig«.  -21— -25    1863). 

Like  the  last  species  this  has  been  recently  taken  very 
sparingly  by  tow-net  about  Putlin  Island. 

Laophonte  curticauda,  Boeck. 

I  found  one  specimen  of  this  species  in  a  tidal  pool  at 
Ililbre,  March,  1889. 

Clctodcs  limiculu,  Brady. 

Cledidf^  jtrdiuiita,    ISrady   iind    KoIhiIsoii,    "Kiit.  .\>n."  .  i;r|Mirt.  "   |,.  i;ir, 
(1875). 

Common  in  mud  from  sJKin,'  ai  iViimon  I'tiint. 
Clctodes  lonfjicdiidatd,  Jirady  and  liobcrtson. 

f  I'Utodt*  latir-tuda,  l^oock,  "Xyc  .Slii-gti-r  «g  Alter  af  Snllviiiuls  ('..|h|mm|(  r,  " 
|..  20  (1872). 

OccurH  sparingly  in  mud  taken  fiom  iilanriiirfcclian 
hhorc. 

CUtoden  ])ropin(jua,  ]inidy  and  iiobortson. 

OccuFH  very  sparingly  with  the  last  species  in  mud  taken 
from  Llanfairfechan  shore. 
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Enhijdrosoma  curvatum,  Brady  and  Robertson. 

Khyzothrix  curvafa,   Brady  and  Robertson,    "Brit.  Assoc.  Report,   p.  19 

(1875). 

A  number  of  this  species  were  also  found  in  mud  from 
Llanfairfechan  shore. 

Nannopus  palustris,  Brady. 

Another  mud -frequenting  species,  althougli  the  first 
specimen  taken  was  by  surface  tow-net  near  Puffin  Island, 
in  December,  1888.  We  have  since  found  it  sparingly  in 
mud  from  Llanfairfechan  shore,  and  also  in  mud  dredged 
at  Port  Soderick,  Isle  of  Man. 

Platijchelipus  littoralis,  Brady. 

Numbers  of  this  species,  both  sexes,  were  found  by  Mr. 
W.  S.  McMillan,  in  mud  taken  from  Penmon  Point. 

Thalestris  harpactoides,  Glaus. 

A  few  specimens  were  taken  by  tow-net  from  "Hyaena," 
in  May,  1888,  both  at  Douglas  Bay,  Isle  of  Man,  and  at 
Port  Erin.  We  have  since  found  it  off  Puffin  Island,  and 
m  tidal  rock  pools  at  Hilbre  Island;  also  in  mud  taken 
from  the  shore  at  Penmon  Point. 

Thalestris  serrulata,  Brady. 

One  specimen  only,  a  female,  of  this  extremely  rare 
species,  I  found  in  a  tow-net  gathering  from  Puffin  Island, 
in  January,  1889. 

Scutellidium  tishoides,  Glaus. 

One  specimen  only  of  this  rare  species  was  dredged  in 
Port  Soderick,  Isle  of  Man. 

Scutellidium  fasciatum,  Boeck. 

Porccllidiumfasciatum,  Boeck,  "Ovcrsigt  Norges  Copepoder,"  p.  56  (1864). 
Aspidius fasciatus,  Noniian,  "Brit.  Assoc.  Report,"  p.  298  (1868). 

One  specimen,  found  in  a  tidal  pool  at  Hilbre  Island, 
March,    1889,    appears    unmistakably   to    belong    to    this 


THE     COPEPODA   OF    Ln'ERPOOL   BAY.  189 

species.     It  has,  however,  minute  nodules  in  the  middle 
of  many  of  the  setae  of  the  swimming  feet. 

Family.    SAPPHlRlNiDiE. 

Lichomolgus  fucicohis,  I>iady. 

Frequent  amongst  algte  on  rocks  around  rnftin  Island, 
and  occasionally  taken  there  in  surface  tow-net. 

Lichomolgus  albcns,  Thorell. 

A  few  specimens  of  this  species,  new  to  Great  Britain, 
have  been  taken  by  tow-net  off  Puffin  Island. 

Family.   Artotrogid^. 

Cyclopicera  lata,  Brady. 

One  specimen  was  dredged  at  Port  Soderick,  Isle  of 
Man,  ls«7. 

Cyclopicera  gracilicaudata,  Brady. 

One  specimen  was  taken  by  tow-net  at  I'unin  Island, 
April,  1888. 

Dyspontius  stria t us,  Thorell. 

Mr.  W.  S.  McMillan  fomid  one  specimen  in  a  tow-net 
gathering  from  Puffin  Island,  May,  J 888. 

I'amily.    Cymhasomatid.i:. 
Cymbasotna  riyiduin,  Thompson. 

It  is  interesting  to  be  able  to  record  amongst  those  new 
to  Jiritain  the  capture  of  a  single  specimen  of  Cymbas  ma 
rifjidum,  the  orignial  species  for  which  the  family  ('ymba- 
soinatidtc  was  first  estubliKhed,  having  been  lakiii  by 
myself  at  the  ('anary  IhlandK,  in  1HH7.  It  occurred  later 
very  sparingly  in  the  material  sent  by  Dr.  Jiruce  from 
Malta.  Then  a  second  species  of  the  same  gciuis,  Cymba- 
soma  hcrdmani,  was  found  near  PuHin  Island,  and  it  has 
al.so  been  found  by  Mr,  W.  S.  McMillan  at  Torbay,  and  in 
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large  numbers  by  Mr.  Sinel  at  Jersey.  Still  later,  isolated 
specimens  of  C.  herdmani  and  C.  rig  id  urn  have  been  found 
in  tow-nettings  taken  both  in  the  Firth  of  Clyde  and  the 
Firth  of  Forth.  Both  species  appear  to  be  widely  distri- 
buted, but  rarely  plentiful. 

Family.   Leen.eid^. 

Lerncra  hranchiaJis,  Linn.  (PI.  VIII.,  figs.  1 — 6). 

About  a  year  ago  two  very  minute  Crustacea  (fig.  1)  were 
taken  in  the  tow-net  off  Puffin  Island,  which  appeared 
to  be  larval  forms  of  a  Lerncea.  Since  then  two  adult 
specimens  (one  from  the  same  locality)  have  been  found, 
apparently  belonging  to  the  same  species  as  the  larval 
specimens.  They  agree  in  the  main  with  Lerticsa  bran- 
chialis,  Linn.,  described  and  figured  by  Claus  in  his 
"  Beobachtungen  ueber  Lernaeocera,  Peniculus  und  Lernsea, 
1868."  The  adult  forms  correspond  in  most  particulars 
with  the  male  and  female  described  by  Claus,  and  I  have 
provisionally  included  them  under  this  species.  Our 
specimens  differ  from  those  figured  by  Claus  chiefly  in 
the  form  of  the  prehensile  posterior  antennae  and  in  the 
segmentation  of  the  abdomen ;  but  as  will  be  seen  (PI. 
VIII.,  figs.  1,  5  and  6),  this  animal  appears  to  vary  much 
in  these  very  particulars  according  to  age  and  sex,  and  it  is 
therefore  quite  likely  that  Claus' s  specimens  may  repre- 
sent slightly  other  stages  of  development.  The  group  is 
extremely  interesting,  as  exhibiting  progressive  and  retro- 
gressive development,  and  deserves  more  attention  than  it 
appears  to  have  hitherto  received.  The  female  (fig.  6)  is 
about  i-18th  inch  in  length,  the  male  rather  smaller,  and 
the  larval  form  (fig.  1)  about  half  the  size  of  the  female. 
I  am  indebted  to  our  colleague  Mr.  Helenus  Eobertson 
for  kindly  producing  enlarged  micro-photographs  of  this 
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and  other  species  from  my  mounted  specimens,  thus  greatly 
facilitating  the  task  of  subsequently  drawing  them.  Fig.  G 
is  taken  from  Mr.  Robertson's  photograph. 

Description  of  Plate  YTII. 

Fig.  1.  Lernaa  branchial  is,  Linn.,  larval  stage.  X    250 

Fig.  2.  Anterior  antenna  of  the  same   400 

Fig.  3.  Larval  stage,  swimming  feet 400 

Fig.  4.           Do.          footjaw 400 

Fig.  5.  Adult  male   250 

Fig.  G.  Adult  female     250 
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A.PPENDIX  to  THIED  EEPOET  on  the  COPEPODA 
of  LIVEEPOOL  BAY  (the  L.M.B.C.  DISTEICT). 

By  Isaac  C.  Thompson,  F.L.8.,  F  R.M  8. 

With  Plate  IX. 

[Eead  10th  May,  1889.] 

Since  the  Third  Eeport  on  the  Copepoda  of  Liverpool  Bay 
was  published,  a  new  and  interesting  species  of  Copepod 
was  taken  by  the  dredge  in  Port  Erin  Bay,  Isle  of  Man, 
during  the  fifth  cruise  of  the  "Hyaena,"  in  April,  1889. 
Several  specimens,  all  females,  some  having  ovisacs,  were 
found  by  both  Mr.  W.  S.  McMillan  and  myself  in  washings 
of  muddy  sand  dredged  from  five  fathoms.  Besides  a  large 
number  of  Amphipoda,  a  few  other  species  of  Copepoda 
were  found,  amongst  which  were  a  number  of  specimens  of 
Ectinosoma  spinipes,  Brady,  which  in  general  appearance 
the  new  species  much  resembles.  It  differs,  however, 
from  the  characters  of  the  genus  Ectinosoma  in  several 
important  particulars,  especially  in  the  anterior  and 
posterior  antennae  and  in  the  form  of  the  fifth  foot.  In 
these  and  other  particula,rs  it  so  nearly  agrees  with  the 
general  form  and  generic  characters  of  Jonesiella,  Brady, 
that  I  have  placed  it  in  this  genus.  After  careful  dissection, 
however,  I  am  unable  to  make  out  any  jointing  whatever 
in  the  anterior  antennae,  except  one  joint  near  the  apex, 
and  the  animal  is  too  minute  and  fragile  to  allow  of  the 
use  of  potash  or  any  otlier  clarifying  medium  which  might 
disclose  further  structure.  Another  point  of  difference  is  in 
the  inner  branch  of  the  first  pair  of  swimming  feet,  which 
in  Jonesiella  has  only  two  joints,  while  all  the  specimens 
of  this  species  we  have  dissected  have  three  joints.     But  I 
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thiuk  that  these  points  should  constitute  specific  rather 
than  generic  dififerences  when  the  other  more  important 
characters  agree,  and  I  therefore  prefer  to  slightl}'  modify 
an  existing  genus  rather  than  make  a  new  one. 

I  have  named  this  species  after  the  steamer  "Hyaena," 
belonging  to  the  Liverpool  Salvage  Association,  who  have 
on  many  occasions  most  courteously  placed  that  vessel  at 
the  disposal  of  Professor  Herdman  for  the  work  of  the 
L.M.B.C. 

Family.  IL\rpacticid^. 
Jonesiella  hyancc,  u.  sp.  (PI.  IX.,  figs.  1  to  10). 
.  Length  l-30th  inch.  Body  ovate,  of  nearly  equal  thickness 
throughout ;  head  and  first  thoracic  segment  coalescent. 
Rostrum  (fig.  4)  long  and  spatula  like;  rounded  anteriorly. 
Anterior  antenna}  (fig.  2)  broad  at  base  with  cleft  on  each 
side  near  the  base,  then  widening  and  surmounted  by  a 
tree-like  crown,  having  a  second  segment  at  apex  and 
several  spinose  and  plumose  seta}.  Posterior  antennjo 
(fig.  3)  two  branched,  the  outer  branch  being  two  jointed. 
The  lower  j(jint  has  two  short  phunose  spines;  the  apical 
joint  is  edged  (jn  cuter  side  with  short  spines,  and  has 
several  long  spinose  setin  at  the  apex.  The  inner  branch 
is  siiort  (joints  not  made  out),  and  is  terminated  by  two 
long  plumose  seta*.  Mandibles  (fig.  5)  broad  and  strongly 
toothed;  palp  of  one  short  stout  joint  and  bearing  several 
long  and  short  spines.  First  footjaw  (fig.  G)  nnich  resem- 
bles that  of  Juncsiella  J'usi/onnis,  Brady  and  Robertson. 
Second  footjaw  (fig.  7)  two  jointed,  bearing  a  finely  cMivcd 
narrow  clawed  band,  the  latter  being  jointed  near  tlie 
centre.  The  first  joint  has  two  or  thicc!  shoit  i)Ium(!d 
spines  at  the  apex;  the  second  joint  is  finely  ciliated  on  its 
inner  margin.  First  pair  of  swinnning  feet  (fig.  8)  have 
three  joints  to  each  branch,  tin-  inn«i   ImiumIi  bcin;^  rather 
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longer  than  the  outer;  outer  margins  of  all  the  joints 
fringed  with  spines,  the  lateral  and  terminal  spines  being 
plumose.  The  inner  side  of  the  base  of  each  of  the  first 
pair  bears  a  short  stout  spine  curved  at  the  end.  The 
second,  third  and  fourth  swimming  feet  (fig.  9)  have  both 
branches  three  jointed  and  are  spinose  like  the  first.  The 
fifth  pair  of  swinnning  feet  (fig.  10)  have  two  large  rounded 
foliacious  joints  and  a  smaller  one  at  outer  side,  each  edged 
all  round  with  fine  cilia,  the  large  joints  bearing  several 
long  and  short  spear  shaped  spines,  plumose  near  the  apex. 
Caudal  segments  very  short  and  broad  and  appear  like  a 
divided  abdominal  segment  terminated  on  each  side  by  two 
spear  shaped  spinose  seta?,  plumose  near  the  apex,  the 
inner  ones  considerably  longer  than  the  outer,  and 
narrowed  at  the  base. 

Explanation  of  Plate  IX. 

Jonesiella  liyccnoi,  n.  sp. 

Fig.  1.  Adult  female   x  250  diams. 

Fig.  2.  Anterior  antenna    500  ,, 

Fig.  3.  Posterior  antenna  500  ,, 

Fig.  4.  Rostrum  500  ,, 

Fig.  5.  Mandible  and  palp 500  ,, 

Fig.  6.  First  footjaw  500  , , 

Fig.  7.  Second  footjaw  500  ,, 

Fig.  8.  First  swimming  foot 500  ,, 

Fig.  9.  Third  swimming  foot    500  ,, 

Fifi.  10.  Fifth  swimming  foot 500  ,, 
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TlIIKl)    REPORT*  on  the  HIGHER   CRUSTACEA 
of  the   L.M.B.C.    DISTRICT. 

Hv   Al.KKKK   ().   Walkkk,    F.L.S. 

With   rhitos  X.  aiul  XI. 

[Read  Sth  Marcli,  1589.] 

The  collections  made  this  year  (1888)  of  the  Podophthal- 
mata,  Cumacea,  Isopoda,  and  Aniphipoda,  are  undoubtedly 
the  most  interesting  since  the  foundation  of  the  Liverpool 
Marine  Biologj'  Committee.  Five  species  of  the  first, 
three  of  the  second,  four  of  the  third,  and  fifteen  of  the 
fourth  of  these  orders  are  new  to  our  fauna,  while  probably 
one  Isopod  and  four  Aniphipoda  are  new  to  the  British 
lists,  two  of  the.se  latter  being  new  to  science.  The 
collections  that  have  been  e.xamined  were  : — 

I.  From  Pufiin  Island,  collected  at  the  following  dates. 

a.  March  24th,  by  Prof.  Herdman  and  three  others, 
chiefly  by  dredging  and  witli  the  weighted  tow-not,  in 
the  "i'lnlxtt  Hole. 

h.  July  'lith,  by  I'rof.  1 1,  r.hiiaii,  Mi-.  Hurst,  and 
-Mi    Dutton  of  Chester. 

f.  August  l.OtJi,  by  Mr.  lluist  and  Mr.  Cliibb,  olf 
the  X.E.  end  of  the  isliind. 

(I.   SeptcmlMT  Htii  iind   '.'tb.    I.y  Piolcssor   lirnhnun, 

.Mr    Hurst,  and   tin-   H<iioitt'r,  ut  <  xticnic   low  watrr, 

chiefly  on  the  Spit  at  the  soutb  »nd  of  tiit   isluiid. 

n     Nfay  I'.Hh  to  'ilst,  in  the  "  Hyana,"  during  a  trip  to 

the  Isle  of  Man,  when   the   electric  light   (10. L.)  was 

•  Kor  Fint  Kcjiort,  (k;c  "Fauna  of  Livcr|KKjl  liny,"  vol.  i.,  iip.  '2\'2-~'iM, 
1886;  for  the  .S«<«;on«l  Kcj^rt,  hoc  "I'roc.  Hiol.  8o<!.,  L'\xn>],"  vol.  ii.,  |>|i. 
171-181.  1888. 

Ui  -2 
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used,  as  mentioned  in  Professor  Herdman's  Report 
for  1888  on  the  Puftin  Island  Biological  Station,  with 
excellent  results. 

III.  April  to  July,  at  Colwyn  Bay,  shore-hunting,  dredging, 
&c.  by  the  Reporter. 

IV.  September  20th,   at  Bull  Bay,  Anglesey,  by  Mr.  R. 
Newstead,  Curator  of  the  Grosvenor  Museum,  Chester. 

The  following  species  are  either  recorded  for  the  first 
time  in  the  fauna  or  in  the  locality  indicated,  or  are  men- 
tioned on  account  of  some  point  of  interest  in  connexion 
with  them. 

Brachyuea. 
Xantlio  rivulosa,  Risso. 

X.  tuherculata,  Couch. 

II.  Three  specimens,  dredged  between  Calf  of  Man 
and  Port  Erin.  They  belonged  to  the  tuherculata  form, 
which  was  considered  by  Couch  to  be  distinct,  and  is 
described  and  figured  as  such  in  Bell's  "British  Stalk-eyed 
Crustacea."    It  has  since  been  shown  to  be  a  mere  variety. 

Portunus  puher,  Linn. 

Bull  Bay  (IV.),  in  the  lobster-pots,  where  it  is  said  to 
be  common.     The  specimens  were  of  large  size. 

Anomura. 
*Eupagiirus  pubescens,  Kroyer. 

II.  This  was  taken  abundantly  in  the  dredge  west  of 
the  Calf  of  Man,  but  all  young  specimens. 

* Anapagurus  hyndmanm,  Thompson. 
II.     Scarce. 

*Galathea  dispersa,  Sp.  Bate. 

II.     Thanks  to  the  admirable  monograph  of  tlie  Gala- 
,  theidse  by  M.  Jules  Bonnier  ("Bull.  Scient.  de  la  France 

*  Indicates  a  .si>ecics  not  previously  lecoiiled  in  ''Fauna  of  Liverpool  IJay." 
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et  de  la  Belcrique,"  1888),  which  the  author  has  been  kind 
enough  to  send  me,  I  was  able  to  identify  all  the  specimens 
dredged  off  the  Isle  of  Man  as  belonging  to  this  species. 
It  is  best  distinguished  by  the  strong  tooth  on  the  inner 
side  of  the  merus  joint  of  the  third  maxillipedes  being 
connected  with  the  distal  extremity  of  the  joint  by  a  ridge 
on  which  are  two  to  four  smaller  teeth. 

'Miinidu  hamffia,  Pemiant. 

II.  One  specimen.  Notwithstanding  the  high  authority 
of  Mr.  G.  0.  Sars,  who  considers  M.  rugosa,  Fabr.,  as 
distinct  from  3/.  rondeletii,  Bell,+  I  agree  with  M.  Bonnier 
and  others  in  holding  them  to  be  the  same,  and  therefore 
referable  to  the  older  name  of  Pennant.  Mr.  li.  Pocock, 
of  the  British  Museum,  and  I  examined  a  large  number  of 
individuals  at  that  institution,  and  found  them  to  vary  so 
much  in  the  characters  relied  on  by  Sars  that  it  was 
impossible  to  separate  the  two  forms. 

MAcia'UA. 

'('tindiii)i  r/ordoni,  Sp.  Bate. 

II.  One  female,  with  ova,  between  (";ilf  of  ^^;lll  mid 
Port  Erin. 

Pandalus  brevirostris,  Kiithke. 

II.      Several  between  Calf  of  M;ui  and  I'oit  l'>riii. 

CUMACKA. 
'Cunia  srorpioidfM,  Montagu. 

II..  1.  fi.  Two  young  males.  Taken  by  electric  light 
iK.L.)  at  Hainsey.  ]{eco{,'ni/.al)Ie  by  the  lateral  carina 
extending  longitudinally  from  the  rostrum  across  the 
carapace  and  free  thoracic  segments  (sec  Norman,  "  Brit. 
Assoc,  lioport,"  1H(5H,  p.  '273). 

t  "Ovenrigt  af  Norgp«  Cnut.,"  |>.  <">,  \<\.  i,,  lig.  .'». 
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*Iphmoe  trispinosa,  Goodsir. 

II.,  E.L.  Three  males.  Port  Erin.  These  were  the 
variety  without  the  serrated  dorsal  crest. 

*Pseudocuma  cercaria,  Van  Beneden. 

II.,  E.L.  A  very  large  number,  all  males,  at  Port  Erin. 
This  is  certainly  the  species  described  under  the  above 
name  by  G.  0.  Sars,f  but  it  is  difficult  to  believe  that 
Van  Beneden's  I  figures  and  description  (which  Sars 
remarks  are  "faulty  in  the  extreme")  can  refer  to  the 
same.  Our  experience  in  the  "Hyaena"  confirms  Norman's 
statement,  that  this  is  "  the  most  numerically  abundant 
species  of  Cumacean  in  the  British  seas."§ 

ISOPODA. 

*Anceus  maxillaris,  Mont. 

III.  A  specimen  of  the  Praniza  form  of  this  (?)  species, 
taken  in  a  rock  pool  at  Penmaenrhos,  attached  to  a  young 
Cottus  behind  the  second  dorsal  fin.  Colour,  brilliant 
blue-green. 

Janira  maculosa,  Mont. 

II.  A  number  of  specimens  on  a  mass  of  Alcyonium 
digitatum,  dredged  between  the  N,W.  Lightship  and  Isle 
of  Man,  on  the  outward  trip  of  the  "Hyaena,"  19th  May, 
1888. 

*Mimna  fahricii,  Kroyer  (PL  XL,  figs.  1()  to  18). 

I.  A  single  specimen,  without  the  long  ambulatory  legs 
and  long  outer  antennte.     The  telson  agrees  with  Kroyer's 

t  Middelhavet's  Cumaccer,  Arch,  fur  Jlath.  og  Naturvidenskab,  1878, 
p.  114,  pis.  40—42. 

X  "Kecherclies  sur  la  Fauiie  litorale  ile  la  IJulgiiiiie."  Crust.,  p.  85,  pi.  xiv. 
Leucon  cercaria. 

§  "Ann.  and  iMag.  Nat.  Hist."     5tli  series,  vol.  xix.,  p.  102. 
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figure  in  general  form,  but  wants  the  teeth  at  the  edge 
both  near  the  proximal  and  distal  extremity  (see  G.  O. 
Sars,  "Oversigt  af  Xorges  Crust.,"  p.  65).  The  first  pair 
of  feet  also  agree  with  Kroyer's  figure. 

* Dynamene  rubra,  Mont.     (Female.) 

D.  riridis,  Lt-acli.     (Female.) 
Sasa  bidenlata.   Leach.     (Male.) 
/>.  mn'atijt,  Stebbiug. 

I.  and  IV.  On  Alga^.  Stebbing+  and  Hesse*  have 
pointed  out  that  the  above  are  all  one  species.  The  colour 
appears  to  depend  upon  that  of  the  weed  on  which  they 
feed.  The  specimens  from  Bull  Bay  were  green  when 
taken,  but  turned  red  in  spirit. 

* Dijnumcne  inontagui,  Leach. 

1\".  With  the  last  species,  of  whicli  it  may  possibly  be 
the  adult  female. 

Ligia  oceanica,  Linn. 

1.  A  specimen  was  found  by  Dr.  Ilerdman  in  a  rock- 
pool  on  the  N.E.  end  of  Puffin  Island,  on  14th  February, 
1889.  As  tliis  species  is  juit  usimlly  Uaiud  in  the  water 
(its  lnil)its  being  much  the  same  as  those  of  the  strictly 
terrestrial  Oniscida-,  except  that  it  lives  near  the  sea),  it  is 
probiilile  that  the  specimen  in  question  was  a  female  tliat 
had  gone  into  lh<-  sea  to  dcpcjsit  its  ova,  as  appears  to  Ix-  the 
ca«e  with  the  otlierwise  practically  terrestrial  Amjjhipod 
Orchestin  g<unm(ireUus.  The  sjjacc;  under  tlu;  thoracic 
segments  was  rpiitc  empty,  as  if  it  had  recently  l)een  filled 
witli  ova.  It  is  all  iiiterestiiig  fact  as  bearing'  upon  the 
phylo^'eny  of  the  terrestrial  Isopoda,  that  the  conmioii 
Pitrcrllis  srahrr  if  it  falls  into  water  sinks  at  once  to  the 
Ixittom,  where  it  will  crawl   and   live   for  a  considerable 

+  ••Vftr.  Linn.  Hoc.,"  vol.  xii.,  1H7«J.     /-«k.I.,  |-.  U'l,  |.l.  vii. 
;  ".\iin.  ilcM  .Scidiccii  Nut."     6lli  imtiih,  vol.  xvii.,  |>.  1. 
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time.      This,  coupled  with  the  amphibious  habits  of  Ligia, 
seems  to  point  to  an  aquatic  origin. 

Amphipoda. 

Hyperia  medusm-um,  Miiller. 

Two  large  females  with  ova  from  lobster -pots.  IV. 
Mr.  Newstead  says  the  eyes  were  brilliantly  luminous. 

Hyale  nilsonii,  Kathke. 
A  single  female.     I.«. 

Orcliestia  gammarellus,  Pallas. 

A  male  under  a  stone  on  grass  close  under  Burton  Rock, 
on  the  Dee,  on  7th  February.  Another  near  Port  Erin, 
"fully  500  yards  from  the  shore"  (T.  L.  Denson  in  lit.). 

*Lysianax  ceratinus,\  n.  sp.  (PL  X.,  figs.  1  to  8). 

Lateral  lobes  of  the  head  prominent,  subangular. 
First  four  epimera  deeper  than  the  corresponding  dorsal 
segments,  the  first  equal  in  width  at  the  widest  part  to  the 
two  next  together.  Third pleon  segment  having  the  hinder 
angle  rounded,  but  approaching  to  subangular. 

Eyes  large,  oval,  dark,  occupying  the  greater  part  of 
the  head. 

Upper  Antenna  :  First  joint  as  long  as  the  lateral  lobe 
of  head,  upper  and  lower  margins  produced  to  a  point, 
the  lower  rather  the  longer ;  second  joint  rather  more 
than  half  as  long  as  the  first;  third  joint  about  half 
as  long  as  the  second.  Flagellum  eight-jointed,  the  last 
joint  minute.     Accessory  appendage  four-jointed,  the  first 

*  It  is  possible  that  this  maybe  the  female  of  L.  longicornis,  Lucas,  though 
it  differs  from  the  male  of  this  species  as  described  and  figured  by  this  author 
ill  not  having  the  telson  terminated  by  a  rounded  point,  in  the  form  and 
ai-mature  of  the  last  uropods,  and  in  the  shape  of  the  lateral  cephalic  lobe. 
From  the  same  (?)  species  as  figured  by  Kate  and  Westwood  it  diil'eis  in  having 
no  spines  on  the  telson  and  no  hairs  on  the  last  uropods. 

f  xEpaTi'vor,  horny. 
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reaching  to  the  middle  of  the  second  joint  of  the  flagellum, 
the  last  joint  minute. 

Lo'^'ER  ANTENN.E  :  First  joint  shorter  and  thicker  than 
the  second,  which  is  equal  to  the  third.  FlageHum  ten  to 
eleven-jointed,  the  first  joint  nearly  equal  to  the  three 
succeeding  united. 

First  Gnathopods  :  First  joint  as  long  as  the  three 
following,  the  second  and  third  being  very  short,  wTist  and 
hand  about  equal.  First  joint  with  a  few  hairs  on  the 
front  margin,  the  second  densely  hairy  on  the  hind  margin, 
the  third  with  short  fur  on  the  hind  margin  and  long  hairs 
at  the  distal  end.  The  hand  tapers  and  forms  with  the 
immoveable  finger  an  elongated  cone,  furnished  on  the 
hinder  (i.e.  lower)  margin  icitJi  a  roir  of  five  or  six  short 
spines  and  a  few  seta?.  On  account  of  the  roundness  of 
this  joint  the  spines  cannot  always  be  seen.  The  finger 
has  a  hinged  spine  articulated  to  the  upper  side  near  the 
point  beyond  which  it  extends,  giung  it  the  ai)pearance  of 
Ixjing  split. 

Second  Gnathoi'OD  :  First  joint  the  longest,  second 
equal  to  the  fourth  (wrist),  which  is  longer  and  deeper 
than  the  hand.  This  limb  is  of  a  type  comiiioii  in  this 
family,  and  is  well  represented  by  that  of  Orc/ioniene 
serratus,  in  lioeck's  "Amphipoda,"  ])1.  v.,  fig.  'J./.-. 

First  PKR.lioroDS  :  ilindcr  margins  of  third  and  foiiiLli 
jointK  equal,  and  furnished  with  long  imirs.  I'roiit  margin 
of  third  produced  to  one-third  of  the  length  of  the  fourth. 
Fifth  joint  half  as  long  again  us  the  fourth,  with  nine  or 
ten  strong  spines  on  th(!  hind(;r  margin  and  tlirec  more 
slender  on  the  front. 

La.st  ]'i:H.*:oroDS  :  First  joint  dihitcd  ;  a  row  of  twelve 
or  thirteen  Kpines  on  the  anterior  margin  gradually  in- 
creasing in  size  downwiirds  and  terminating  at  the  apex, 
which  is  produced  downwards,  in  a  grou[)  of  one  large  and 
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two  smaller  spines.  Second  joint  short  and  terminated 
anteriorly  by  a  similar  group  of  spines.  Third  joint 
produced  downward  for  about  one-third  the  length  of  the 
fourth,  the  lobe  thus  formed  being  crowned  with  a  double 
spine  and  the  hind  margin  having  three  strong  spines. 
The  remaining  joints  are  somewhat  variable  in  length  and 
armature  in  different  specimens. 

All  the  pera3opods  have  the  third  joint  produced. 
Uropods  :  First  pair  projecting  beyond  the  others ; 
peduncle  longer  than  rami,  both  spinous.  Second  pair 
projecting  as  far  as  the  third,  spinous  as  the  first.  Third 
pair  with  the  peduncle  longer  than  the  rami,  widening 
suddenly  at  the  proximal  and  tapering  slightly  towards  the 
distal  end ;  it  has  three  small  spines  on  the  upper  margin. 
The  rami  are  round,  the  outer  slightly  the  longer,  the 
inner  with  two  minute  spines.  There  are  no  hairs  (setse) 
of  any  kind  on  the  uropods. 

Telson  concave,  entire,  quadrate,  with  the  side  curved ; 
hinder  margin  straight. 
Length  10  mm. 

The  integument  is  hard,  and  horny  both  in  colour  and 
texture — hence  the  specific  name,  from  xspdrivos,  horny. 

l.h.  A  single  female  specimen  of  the  same  species  as 
those  recorded  in  Report  I.  as  L.  costcc,  and  corrected  in 
Report  II.  to  L.  longicornis,  Lucas.  Neither  of  these 
appears  to  be  correct,  as  far  as  it  is  possible  to  judge  from 
females  only,  no  male  having  yet  been  taken  in  our  district. 
Stebbing  ("Challenger"  Report)  shows  that  Lijsianassa 
was  already  preoccupied  in  the  MoUusca  and  substitutes 
Lijsianax.  I  include  the  present  species  in  the  genus  in 
spite  of  the  uropoda  not  being  ciliated,  which  I  submit  is 
scarcely  a  fit  generic  character.  The  squamiform  entire 
telson,  and  the  conical  propodos  of  the  first  gnathopod 
with  apparently  immoveable  dactylos,   are  such    marked 
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characteristics  as  to  be  sufficient  reason  for  referring  it  to 
Lysianax. 

*Lysiayiax  audouinianus,  Sp.  Bate  (PI.  X.,  figs.  9  and  10). 
II.  Two  young  specimens  on  Haliclwndria,  dredged  in 
thirty  fathoms,  twenty-two  miles  S.E.  of  Isle  of  Man. 
Length  3  mm.  Heller*  has  described  a  form  which  he 
calls  Aristias  tumidus,  (jun.),  Kroyer,  but  which  he  says 
differs  in  some  of  the  mouth  organs  from  the  adult.  It 
ahso  differs  in  having  an  entire  telson.  But  Hansen  *  says 
that  A.  tumidus  of  all  authors  except  Kroyer  is  not  the 
same  species  as  the  latter's,  and  proposes  the  name  of 
A.  neglectus  for  A.  tumidus,  Auct.  Boeck  includes  with 
this  Lysia/tassd  audouiniana,  Bate,  but,  as  Hansen  points 
out,  this  species  has  an  entire  telson,  while  in  the  genus 
Aristias,  Boeck,  it  is  cleft  to  the  base.  I  therefore  refer 
both  my  specimens  and  those  of  Heller  to  L.  (ludouinituui, 
although  they  sliould  properly  l)e  placed  in  a  new  genus, 
as  the  strongly  subchelate  character  of  the  first  gnathopod 
does  not  agree  with  Boeck's  definition  of  Lysianassa, 
In  my  specimens  the  inner  rami  of  all  the  uropods  are 
minutely  toothed  on  both  edges,  as  are  also  the  outer  rami 
on  the  inner  edge.  As  however  it  recpiires  a  high  power 
( J-incli  objective)  to  see  this  denticulation,  it  may  have 
escaped  observation. 

*IJippomedon  dentiruhitns,  liate  and  W'cstwood. 

One  young  specimftn,  P(irt  Krin,  five  fatiioms.  II.,  KAj. 
Hansen  §  points  out  differences  between  this  species  and 
i/,  holhoUi,  Kr.,  witli  which  Jioeck  unites  it.  In  tlu;  former 
the  integument  is  smooth,  while  in  the  latter  it  is  reti- 
culate and  granulat*'.     Tin-  hinder  iingleof  the  tliinl  jiicon 

+  "Cnit!.  kr.,  0«t»T.  rtiKni.  NnnliM)!.  Kx|>ii.,"  |i.  <5,  |>1.  iv.,  fij{M.  1     8. 
X  •' Vi<Uii»k«hlit(''i  .M«'l<lfl«'l»MT  Nnt.  Kon'iii»>{  i  Kjolwiiliavn,"  1887. 
%  "Vi-lcnuk.  MwL  Nut.  Fon-iiing  i  Kjol..."  1887,  i».  »5:«. 
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segment  in  the  former  is  much  more  produced  and  curved 
than  in  the  latter.  Bate  and  Westwood's  figure  differs 
from  both  as  figured  by  Hansen  in  the  shape  of  the  telson; 
also  in  the  second  uropods,  which  they  figure  as  spinous, 
but  describe  as  "simple."  In  my  young  specimen  these 
have  a  single  spine  about  one-third  of  the  length  of  the 
ramus  from  the  peduncle,  and  a  similar  spine  on  the 
inner  (?)  ramus  of  the  third  uropods  about  the  middle. 

*0)'chomene  goesii,  Boeck. 

I.  d.  A  single  specimen.  New  to  the  British  lists. 
Distinguishable  by  the  short  and  wide  hand  and  wrist  of 
the  first  gnathopod,  and  by  the  very  broad  peduncle  and 
short  rami  of  the  third  uropods. 

*Tryp1iosa  Iwringii,  Boeck. 

I.  a.     Three  specimens.     New  to  British  lists. 
Tryphosa  ciliata,  Sars. 

I.  a.  One  specimen.  T  question  whether  this  is  distinct 
from  T.  nana,  Kr. 

^Euonyx  chelatus,  Norman. 

Euonyx  chelatus,  Norman,  "]')iit.  Assoc.  Rci).,"  1866. 

02yis  Jrptochda,  Piate  ami  Westwood,  "  Brit.  Sess.  Crust.,"  vol.  ii.,  p.  501. 

One  specimen  off  the  Lighthouse.  I.  Norman,  in  his 
report  on  the  Shetland  dredging,  I.e.,  describes  this  species. 
As  the  first  gnathopods  have  the  hand  long  and  slender 
instead  of  very  large,  according  to  the  character  of  Opis, 
as  defined  by  Kroyer,  it  should  not  in  any  case  have  been 
referred  to  that  genus.  Norman  says  it  is  parasitic  on 
Echinus  esculent  us.  In  my  specimen  the  second  gnathopod 
is  not  so  hairy  as  shown  in  Bate  and  Westwood's  figure, 
and  the  tooth  or  hump  on  the  dorsal  surface  of  the  fourth 
pleon  segment  is  much  more  marked. 

Bathijporeia  pilosa,  Lindstrcim. 

II.,  E.L.     In  immense  numbers,  of  both  sexes. 
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Urothoe  marinus.  Bate. 

One  specimen.     Male.     I. 

*Amphilochus  manuden-^,  l^ate. 
One  specimen.     T.  </. 

Metopa  alderi,  Bate. 

Several  specimens,  all  very  small.     I.  and  II. 

Iphimedia  ohesa,  Bathke. 

One  specimen.  Length  4  mm.  La.  This  specimen  was 
nearer  7.  eblana,  Bate,  wliicli  however  Stebbing  considers 
is  only  a  (?  young)  form  of  I.  ohesa  A 

^Monoculodes  longimanus,  Bate  and  AW'stwood. 

M.  lungimnnun,   IJatc  ami  Wcstwood. 

M.  grubei,  IJoeck,  "BriL  Sess.  Crust.,"  vol.  ii  ,  y.  ."»07. 

Several  specimens.     IT.,  IvL. 

' Megalun^pus  agilis,  Norman. 

A  few  specimens.  II.,  IvL.  An  undc^cribcd  species, 
liaving  some  remarkable  characters,  notably  the  very  broad 
third  uropods,  and  the  position  of  the  eye  in  tlu'  front 
porti(jn  of  the  lateral  cephalic  lobe.  It  has  long  been  in 
the  rich  collection  of  Xonnan,  who  is  about  to  publish  a 
description  in  the  "Ann.  and  Mag.  Nat.  Hist." *  lie  informs 
nie  that  lie  has  specimens  finni  the  east,  west,  and  south 
coasts  of  Great  Britain.  The  third  uropods  are  veiy  fragile 
and  often  missing  in  dead  specimens. 

Dexamine  spinosa,  Mont. 

Not  common  on  i'uffni  Island.     1.^/. 

* Atijlus  vrdlomenHts,  Jiatc-  and  \\'estwo<jd. 

Jtrj-iimiui:  rr/Uiiiiirnnii,  l'«t<-  nti<l  Wi-ntwofxl. 

Not  common,     l.d.     II.,  K.Tj. 

t  "t1i«ll»ii««r"  Kv\x,Tt,  i>.  '2U',. 

^  "Atin.    *ii>\    MaK-   ^'^t-    iiint.,"   Utii  writ'N,   vol.   iii.,    p.   ll.'>,    |>l.   xviij., 
fign.  1  lu  10. 
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*Tritccta  gibbosa,  Bate. 

Ahjlus  gibbost"<,   Bate  and  Westwood. 

Not  uncommon  on  Sponges,  Ascidians,  &c.  I.,  II.,  III. 
Most  easily  obtained  by  placing  fresbly  gathered  pieces  of 
HaUclwndria  panicea  in  sea  water,  when  it  emerges  from 
them. 

Halirages  bisjyifwsus,  Bate. 
I.fZ.,  IV. 

Calliopius  leviitsculus,  Sp.  Bate. 

Very  abundant.  I.  d.  All  the  specimens  taken  were 
freckled  with  red.  This  species  varies  in  colour  remarkably 
in  different  localities.  At  Colwyn  Bay  it  is  generally 
greenish  white,  while  those  I  have  seen  from  Penmaen- 
mawr  were  olive  coloured. 

*  Calliopius  norvegicus,  Rathke  (?). 

Llandudno.  I.  b.,  III.,  IV.  It  is  remarkable  that  this 
species,  which  has  not  been  previously  recorded  as  British, 
should  this  year  have  been  taken  at  all  the  above  localities, 
at  Bull  Bay  (IV.)  abundantly.  Mr.  Stebbing  informs 
me,  however,  that  it  is  not  uncommon  at  Ilfracombe. 
Meinertf  and  Zaddach  I  do  not  consider  it  distinct  from 
the  preceding.  I  am  surprised  at  this  statement,  for  the 
longer  and  more  slender  antenme,  the  teeth  on  the  under 
side  of  the  last  joints  of  the  peduncle  of  the  upper  antennae 
in  the  male  (in  place  of  the  strong  tooth  at  the  distal 
extremity  of  the  last  joint  in  C.  leviusculns),  the  smaller 
and  weaker  gnathopods  with  the  wrist  not  produced  into  a 
spur,  and  lastly  the  angulated  hind  margin  of  the  third 
pleon  segment  above  the  lower  angle,  make  the  distinction 
unmistakeable.  At  the  same  time.  I  doul)t  whether 
C.  norvegicus  of  Boeck   (which  is  certainly  our   species) 

t  "Cnist.  Lsop.  Amiihii).  mid  Dccap.  Daiiiic."    Xatur.  Tidsk.     1877-8. 
i  "Die  Mecres-Fauiia  an  die  Trcuss.  Kiisitc." 
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be  identical  with  Amphithuc  nurvegicus  of  Katlike.  The 
latter  has  the  upper  auteunaD  only  half  as  long  as  the 
lower,  whereas  I  have  never  seen  a  specimen  in  which 
they  were  not  almost  exactly  equal  as  shown  by  l^oeck. 
Rathke's  other  characters  also  are  scarcely  sufficient  to 
connect  them. 

Gatmnarus  niarinKS,  Leach. 
I.ff. 

Melita  obfusata,  Mont. 

l.a.,  II.  A  number  on  Astcrias  rnbcns,  dredged  between 
the  N.^^'.  Lightship  and  the  Isle  of  Man  on  the  outward 
voyage  of  the  "Hyaena,"  May  19th,  lb88. 

Amathilld  sabiiii,  Leach. 
l.a. 

'Ampelisca  tenuicornis,  Lilljeborg. 

A.  typiea,   Boeck,  nou  IJatc. 

(?)  ./.  airinatus,  Hruztliiis. 
La.  11. ,  E.L.,  and  dredged.  The  confusion  as  regards 
the  above  species  is  gi'eat  (see  Stebbing,  "Challenger" 
lieport,  p.  54'2i.  As  this  author  remarks,'  his  A.  zam- 
hoanga  from  tin*  I'iiilippme  Islands  approaches  closely 
to  A.  carlnatiis,  \'ni/..  Two  of  the  specimens  fioiii  i'ort 
{•'.rill  agree  so  closely  with  the  iidiiiiriiMc  dniwiiigs  of 
.1.  .iimboitngir  that  the  two  lorms  chii  hiiidiy  he  icgarded 
ah  other  than  local  varieties. 

Ampeliscti  lovigutd,  Lillj. 

II.,  E.L.  Many  specimens,  l»olh  ul  ivamsey  and  Tort 
lOriii.  This  appears  to  he  the  commonest  species  of  tin 
genus  ill  Liverpool  ]»ay. 

Photis  rcinhurdi,  Kr. 

One  female,  with  ovu.     il  .  Ji.L. 

t  '  i :hik\\n\^>  \     K'|>"it.  |>.  I»it7,  iiotr. 
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Nccnia  rimapahna ,  Bate. 

I.  «. 
Amphithoe  podoceroides ,  Rathke. 

l.a.  StebbiDg+  considers  this  to  be  the  same  as  A. 
riihricata,  Mont.,  though  the  former  is  green  and  the 
latter  red.  Here  again,  as  in  Dynamene  rubra,  Mont.,  and 
D.  viridis,  Leach,  the  colom^ing  probably  depends  on  that 
of  the  weed  in  which  the  animals  are  found.  Montagu's 
name  being  the  older  should  have  the  precedence,  as 
Stebbing  points  out. 

*Podocerus  capillatus,  Rathke  (PI.  XI.,  figs.  1-1  and  15). 

Janassa  variegata,   Boeck. 

I.e.  One  small  specimen,  2mm.  long,  taken  in  the  tow- 
net  by  Mr.  I.  C.  Thompson.  There  is  much  confusion 
about  this  species,  which  appears  to  me  to  have  arisen 
chiefly  from  the  figure  in  Bate  and  Westwood,!  and  from 
their  statement  that  it  is  possibly  only  a  variety  of  P. 
variegatus,  Leach.  The  figure  of  the  entire  animal  as 
shown  by  these  authors  may  or  may  not  be  the  last 
named  species,  but  the  separate  drawings  of  the  lower 
antennae  and  second  gnathopod  unquestionably  indicate 
P.  caplllatus  of  Rathke.  Leach's  characters  are  so  un- 
satisfactory that  it  seems  hopeless  to  determine  whether 
his  P.  variegatus,  Jassa  pulchella,  and  J.  pelagica,  are  one 
and  the  same  species  {P.  falcatus,  Mont.)  or  not.  But 
the  upper  antennae  without  a  secondary  appendage,  the 
thickness  and  dense  hairiness  of  the  lower  antennae,  with 
the  flagellum  consisting  of  one  long  and  two  minute  joints 
unprovided  with  the  hooks  which  occur  in  the  same 
member  in  P.  falcatus  (and  P.  variegatus,  ah  figured  by 
Bate  and  Westwood),  together  with  the  form  of  the  second 
gnathopod,  all  mark  P.  caplllatus  as  very  distinct  from 

+  "Challeiigei"  Report,  jip.  20 i  aiul  591. 
J  IJrit.  Bess.  Crust.,  i>.  442. 
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P.falcatus  at  any  age.  Indeed  the  absence  of  a  secondary 
appendage  would  seem  to  justify  Bruzelius  in  placing  it  in 
a  separate  genus,  Jassa  of  Leach,  though  it  is  not  easy 
from  Leach's  description  (in  the  Trans.  Linn.  Soc,  vol. 
xi.,  p.  361)  to  see  in  what  material  point  this  genus  differs 
from  his  Poduccrus. 

'Podocerus  isojms,  n,  sp.  (PI.  XI.,  figs.  11  to  13). 

Lateral  lobe  of  the  head  a  sharp  right  angle.  Eyes 
round,  centre  dark,  surrounded  by  a  ring  of  clear  facets. 

Antennae  subequal,  the  upper  rather  the  longer,  sparsely 
hairy  ;  the  pedmicle  of  the  lower  and  the  liagellum  of  the 
upper  being  the  longer.  The  tipper  antenna-  have  the 
second  and  third  joints  equal,  about  five  tufts  of  two  hairs 
on  the  under  side  of  each.  The  secondary  appendage, 
which  consists  of  one  long  and  one  minute  joint  terminated 
by  seta.',  is  rather  more  than  half  as  long  as  the  first  joint 
of  the  flagellum.  This  has  five  joints,  the  second  and  last 
being  the  shortest ;  the  last  is  also  much  thinner  than  the 
penultimate.  The  luiccr  antenna:  have  the  second  joint  of 
the  peduncle  about  three-fourths  the  length  of  the  third  ; 
the  liagellum  is  five-jointed,  the  first  joint  nearly  as  long 
as  the  second  and  third  together  ;  tlie  Itnntli  joint  is 
tenninated  by  twcj,  and  the  fiftli  (\sliicli  is  sniull)  by  one 
curved  spine. 

First  Gxathopods  :  Wrist  shorter  than  tlic  liund, 
rounded  posteriorly.  Hand  ovate,  palm  Mndcfuicd,  witli 
many  hairs,  two  strong  spines  in  the  middle  and  one  nearer 
the  wrist.  Finger  long,  reaching  the  lower  spine,  and 
serrated  on  its  distal  half,  but  not  as  far  as  the  point. 

Second  Gnathopcjds  :  Like  the  first  gnathopods,  except 
that  the  margin  of  the  palm  in  the  distal  half  iH  KoUK^what 
sinuate.  In  the  male  (?)  the  hand  is  al)out  onothird  larger 
than  in  the  first  pair  ;  in  the  female  the  two  limbs  differ 
but  little  in  size. 

14 


210  LIVEEPOOL   BIOLOGICAL    SOCIETY. 

Ueopods  :  The  three  pair  extend  about  equally  back- 
wards ;  ill  the  first  the  peduncle  is  slightly  longer,  in  the 
second  shorter,  and  in  the  third  much  longer  than  the 
rami.  The  peduncle  of  the  third  has  three  short  spines 
on  its  upper  margin,  and  five  or  six  at  the  distal  end.  The 
outer  ramus  is  longer  than  the  inner,  straight,  smooth  and 
tapering,  terminated  by  a  minute  nail;  the  inner  is  curved, 
minutely  denticulate  on  the  concave  side,  with  a  comb-like 
process  of  five  or  six  somewhat  larger  teeth  overlapping 
the  nail. 

Telson  convex,  triangular,  with  curved  sides  and  rounded 
apex ;  a  pair  of  upright  spines  on  each  side  of  a  median 
line,  somewhat  nearer  the  apex  than  the  base. 

The  specific  name  is  derived  from  'la-os  equal,  movs  foot, 
referring  to  the  equality  between  the  first  and  second 
gnathopods,  which  is  unusual  in  the  genus  Podocerus. 
The  animal  is  variable  in  colour  and  prettily  mottled. 

I. a.,  III.  It  is  with  great  hesitation  that  I  describe  as 
new  a  small  species  taken  as  above.  One  at  least  of  the 
specimens  was  a  female,  with  ova,  which  agrees  with 
Boeck's  description  of  the  female  of  P.  anguipes,  Kr., 
except  in  size — Boeck  giving  10  mm.  as  the  length,  while 
this  specimen  was  not  more  than  3  mm.  If  I  am  right  in 
believing  some  of  my  specimens  to  be  males,  then  it  is 
certainly  not  P.  anguipes,  for  the  second  gnathopod  (which 
is  almost  the  same  shape  as,  and  but  little  larger  than 
the  first)  in  these  differs  from  that  in  the  female  only  in 
being  slightly  larger.  It  is  possible  that  Boeck  has  been 
mistaken  in  referring  the  small  males  he  mentions  as 
resembling  the  females  to  P.  anguipes.  If  this  be  so,  the 
present  species  may  be  considered  as  new  to  science,  and 
I  propose  to  name  it  provisionally  Podocerus  isopus.  Mr. 
Stebbing  informs  me  he  has  received  similar  forms  from 
Mr.  D.  liobertson,  taken  in  the  Clyde  district,  and  con- 
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sidered  them  to  be  females  of  P.  anguipes,  Kr.,  in  spite  of 
their  small  size.  No  male  of  this  species,  which  has  a  very 
characteristic  second  gnathopod,  is  known  to  have  been 
taken  on  the  British  coasts,  which  funiishes  another 
reason  for  believing  om*  species  to  be  distinct. 

*Corophium  crassicorne,  Bnizelius. 

l.d.  Two  or  three  specimens  of  wliat  I  take  to  be  the 
young  form  of  the  above.  The  upper  antennae  have  three 
spines  on  the  first  joint  ;  the  lower  have  one  double  spine 
on  the  first  joint,  two  double  and  one  single  on  the  second, 
and  one  single  on  the  third  joint  of  the  peduncle.  Hoek,f 
who  describes  and  figures  this  form,  also  considers  it 
probably  the  young  of  the  above  species,  though  some 
females  had  eggs.  In  other  respects  my  specimens  agree 
closely  with  Hock's  figures  of  tlu'  adult  C.  crassicorne. 
Xorman  has  taken  this  form  at  Koundstone,  in  Ireland. 

CaI'RELLID/E. 

Proio  uentricusa,  Miiller. 

P.  pfdala,  Mont. 
I'.  <j(xxUnri,   Hate.     (Old  niak'. ) 
'I'lircc   or   four   specimens.      \.<l.      Stchhingl  liolds  that 
P.  goudsiri   is   merely  a  form  of  J',  luiifricosd,  in  \\  InCh  he 
has  Ixjcn  confirmed  by  Mayer. § 

^gina  phasmu,  Mont. 

I'ruttUa  pfifimtii,    Itutv  aii<l  WuhIwooiI. 

Several  fully  developed  Kpecimens.     l.d. 

*Caprella  acanthi/era,  Ltjucli. 

Three  or  four  specimens,  l.d.,  l\' .  None  of  tlic  speci- 
lueUM   had   fully  developed   tubercles   or  spines,   and    they 

♦  "  Tij<l)t<Thrift  N«-«UTlaii»I.  I)icrkiiii<l.  V«rc<'ii.,"  I)..  I.  iv.,  |i.  IIM,  |il.  viii  , 
tign.  &  ami  10. 

*  "Adii.  an<l  Ma>{.  Nat.  HUt."     Sori'M  l,  v..l.  xvii.,  p.  7«. 

i  "Fsoiia,  Jtc.  <!«•  Golfv*  t.  Noaji*).,"  jwrt  vi,.  \hH'2.     <'ai>r<lli<l<'ii. 

II     2 
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were  only  recognizable  by  the  peculiar  skull-shaped  head 
and  the  sparse  hairiness  of  the  lower  antennae.  A  ferhale, 
with  eggs,  from  Bull  Bay,  had  a  large  tubercle  on  the  first 
segment.  Mayer  (I.e.)  shows  that  perfectly  smooth  forms 
are  not  uncommon,  but  that  it  is  on  this  segment  that  a 
spine  or  tubercle  is  most  often  developed. 

In  conclusion,  I  have  to  tender  my  hearty  thanks  to  the 
Rev.  T.  E.  B.  Stebbing  and  the  Eev.  Canon  Norman,  for 
their  kind  assistance,  and  especially  to  the  former,  for 
the  gift  of  his  magnificent  work  on  the  "Challenger" 
Amphipoda.  The  bibliography  alone  of  this  work  is  a 
perfect  monument  of  patient  work,  and,  consisting  as  it 
does  of  a  resume  of  all  that  has  been  written  on  the  entire 
subject,  accompanied  by  the  author's  comments,  is  a 
complete  library  in  itself.  It  is  no  exaggeration  to  say 
that  it  will  be  indispensable  to  every  student  of  the 
Amphipoda, 
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Description  of  Plates. 
Plate  X. 

Ficjs.  1  to  8,  Lijsianax  ccratinua,  ii.  sp. 
Fi^'.  1.  Antcimii'. 
Fig.  '1.   Miiiidible  luul  p:il[). 
Fig.  8.  Maxillipede. 
Fig.  4.  I'^irst  giiathopod. 
Fig.  0.  Third  segment  of  pleon. 
Fig.  G.  First  and  second  joints  of  last  pertropod  ; 

Cm,  spines  on  the  same. 
Fig.  7.  Telson. 
Fig.  8.  Third  nropod. 

Figs.  9  and  10.  Lijsianax  (?)  audoiiinianns,   Sp.  Bate. 
Fig.    9.  First  gnathopod. 
Fig.  10.  Second  gnatliopod. 

Plate  XI. 

Figs.  11  to  13,  Pudocerus  isopus,  n.  sp. 
Fig.  11.  Head  and  antenna'. 

Fig.  12.  First  {a)  and  second  (b)  gnathopods  of  fenuilo. 
Fig.  13.  Third  uropod. 

Figs.  14  and  lo,   I'ddormts  cajjillafus,    Kathko. 
Fig.  1  I.  .\iitenna'. 
Fig.  15.   Second  gnathopod. 

FigH.  I<i  to  IH,   Munna  fahririi,    Ivroyer. 
Fig.  10.   First  foot. 
Fig.  17.  .Second  foot. 
Fig.  IH.  Telson. 
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SECOND  BEPOET  on  the  POLYZOA  of  the  L.M.B.C. 
DISTEICT. 

By  Joseph  Lomas,  Assoc.  N.S.S., 

SPECIAL  LECTUBER  ON  GEOLOGY   IN  tTNn'ERSITY  COLLEGE,  Ln"EHPOOL. 

[Read  12th  April,  1889.] 

In  the  last  report  ninety-eight  species  of  Polyzoa  were 
recorded  as  occurring  in  the  L.M.B.C.  district.  Since  that 
time  numerous  dredging  and  shore  expeditions  have  taken 
place,  resulting  in  the  addition  of  ten  species  new  to  the 
locality.  These,  along  with  a  new  species,  described  in  the 
previous  report  as  a  new  variety  of  PediceUina  gracilis, 
bring  the  total  number  up  to  109. 

Memhranipora  flemingii,  Busk,  mentioned  in  the  first 
report  without  any  definite  localities,  has  been  met  with 
off  Anglesey,  Calf  of  Man,  &c. 

The  "Weathercock"  expedition  of  August,  1886,  is 
notable  among  those  held  since  the  former  report  for  the 
abundance  of  Celleporas  brought  up.  Cellepora  pufuicosa, 
C.  costazii,  C.  armata,  C.  avicularia,  and  C.  dichotoma 
were  dredged  in  a  deep  hole  (thirty-five  fathoms),  about 
ten  miles  from  the  Isle  of  Man,  the  three  last  being  new 
to  the  district.  Mucronella  peachii,  Scrupocellaria  scruposa, 
Crisia  cornuta,  C.  eburnea,  Cellaria  fistulosa,  and  Diastopora 
patina  also  appeared  in  this  prolific  region. 

The  "Hyeena"  expeditions  of  1886,  1887  and  1888,  and 
Easter,  1889,  have  also  resulted  in  important  additions 
to  our  fauna.  While  dredging  near  the  Calf  of  Man,  in 
May,  1888,  a  bank  of  dead  shells,  chiefly  Pectuncuh,  was 
touched.  The  valves  were  thickly  encrusted  with  Polyzoa, 
and   twenty-three   species   were   obtained,    four   of    them 
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being  new  to  the  district.  On  a  single  Pecten  valve 
thirteen  species  existed,  among  them  being  Hippothoa 
distans,  Stomafopora  incrassata,  Memhranipora  dumerilii, 
M.  craticula,  and  Schizoporella  unicornis.  A  Buccinum 
shell  also  was  fomid  encrusted  with  ten  species. 

The  Biological  Station  at  Puffin  Island  has  afforded  a 
large  amount  of  good  material,  and  the  results  obtained 
after  examining  the  same  are  embodied  in  a  "Report  on 
the  Polyzoa  of  Puffin  Island,"*  read  before  the  Biological 
Society  in  November,  1887.  Altogether  fifty-one  species 
are  recorded  from  the  island,  and  five  species  and  three 
varieties  are  given  which  have  not  been  found  in  any  other 
part  of  the  L.M.B.C.  district. 

In  addition  to  the  above  localities,  shore  collecting  in  all 
parts  has  ])een  conducted,  but  little  has  resulted  from  this 
source.  This  leads  one  to  the  conclusion  that  future 
successes  are  to  be  looked  for  when  examining  the  deeper 
parts  of  the  area  during  our  dredging  expeditious. 

Speciks  New  ro  the  Locality. 
CelUiria  sinuosa,  Hassall. 

ynrcimia  simtona,  lIoHsall. 
Snlicdriinria  sinnoiui,  .loliiist.,  liUsk,  kc. 

I'ine  specimens  were  dredged  at  a  depth  of  twtnty-seven 
fathoms,  near  Port  l-'iin,  in  the  "  liyniia"  expedition  of 
Ka.ster.  \m\). 

Scliizopitrclla  unicornis,  Johnston. 

Lrjirnlin  unicornin,  .loliiiHt.,  Hunk,  AI<l<r,  lliiickh. 
/^rjrmlia  auaia,  Johmtt.,  HuhW,  IlinckH,  I{(>umn,  Kr. 

Dredged  in  th<' *' Hyn-na"  expedition  of  1888,  iiciir  the 
Calf  of  Man,  from  a  depth  of  twenty  fathoms. 

•  I'rrx'.  I/jKKil  I'.iol.  H<K-.,  vol.  ii.,  |i.  74. 


216  LIVERPOOL   BIOLOGICAL    SOCIETY. 

Mastigophora  hyndmanni,  Johnston. 

Lcirralia  hyiidmanni,  Johnst.,  Busk. 

This  species  is  given  on  the  authority  of  Mr.  E. 
Kirkpatrick,  of  the  British  Museum,  who  found  it  among 
specimens  collected  by  Mr.  J.  Gregory,  F.G.S.,  at  Puffin 
Island,  in  August,  1887.     It  has  not  since  been  met  with. 

Mucronella  ventricosa,  Hassall. 

Leprah'a  ventricosa,  Hass. ,  Johnst.,  Bu.sk,  kc. 

Puffin  Island. 

Cellepora  armata,  Hincks. 

This  rare  species,  which  has  only  been  found  in  a  few 
locahties,  was  dredged  in  the  "Weathercock"  expedition 
of  1886,  between  Liverpool  and  the  Isle  of  Man,  from  a 
depth  of  twenty-five  fathoms. 

Cellepora  avicularis,  Hincks. 

"Weathercock"   expedition    of  1886,  from   twenty-five 
fathoms. 
Cellepora  dichotoma,  Hincks. 

Cellepora  avicularis,  Smitt. 

"Weathercock"  expedition  of  1886,  from  twenty -five 
fathoms.  "Hyaena"  expedition  (Easter,  1889),  south  of 
Port  Erin,  from  twenty-seven  fathoms. 

Stomatopora  incrassata,  Smitt. 

Alecto  rctiforrais,  Hincks. 

On  Pecten  shell,  "Hyaena"  expedition  of  1888,  near  the 
Calf  of  Man,  depth  twenty  fathoms. 

Stomatopora  granulata,  M-Edwards. 

Alecto  granulata,  M-Edwards,  Johnst.,  Busk. 

Dredged  near  Puffin  Island. 
Stomatopora  johnstoni,  Heller. 

Alecto  granulata,  Johnst. 

Dredged  near  the  Calf  of  Man,  during  the  "Hyaena" 
expeditions  of  1888  and  of  Easter,  1889. 
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Ascopodaria  ywdosa,  Lomas. 

Pedieellina  gracilis,  var.  nodosa,  "Fauna  of  Liverpool  Bay,"  vol.  i. 
Ascopodaria  nodosa,  Lomas,  "Proo.   L'pool  Lit.  and  Phil.  Soc,"  1SS6, 
voL  xli.,  p.  xlvi. 

Zoarium  consists  of  a  slender  chitinous  stolon,  from  which 
branches,  bearing  polypides,  are  given  off  at  intervals. 

Peduncle  chitinous,  hollow,  expanding  below  into  a 
muscular  swelling.  A  second  muscular  swelling  is  found 
in  the  middle,  and  a  third  at  tlie  top,  just  under  the  head. 

This  form  was  described  in  the  "First  Report  upon  the 
Fauna  of  Liverpool  Bay"  (p.  190,  pi.  iii.,  fig.  2),  under 
the  name  of  Pedieellina  gracilis,  var.  nodosa.  Further 
research,  however,  led  me  to  believe  that  it  should  be 
placed  in  the  new  geiuis  lately  founded  by  Busk,  Asco- 
jiodaria  ("Challenger"  Report,  vol.  xvii.)  ;  so  in  188G  I 
described  it  as  Ascopodaria  nodosa,  in  a  paper  read  before 
the  Literary  and  Philosophical  Society  of  Liverpool. 

The  characteristic  features  of  the  new  genus  mostly 
reside  in  the  stem,  which  is  chitinous,  tubular,  and  rigid, 
and  joins  the  stolon  by  a  broad  barrel-sliaped  dilatation. 
In  A.  nodosa,  tlie  "basal  cylinder"  is  broad  l)('low,  and 
tapers  suddenly  near  the  top,  becoming  continuous  with 
the  stem.     It  is  not  annulatod  like  A.  discreta. 

Separating  the  basal  cylinder  from  the  stem  is  a  septum, 
which  stretches  nearly  across,  leaving  a  perforation  in  the 
middle?.  The  wliolc  swelhng  is  filled  with  muscular  tissue, 
which  i.H  prolonged  for  a  short  distance  on  eacli  side  into 
the  stolon  ;  and  u  s(!ptum,  simihir  to  the  one  in  the  stem, 
separates  the  muscuhir  portion  fi-om  ilic  tubuhir  stolon  on 
each  side.  The  s(;ptiHn  may  serve  to  give  attachment  to 
the  niu.scles  which  have  to  do  witii  the  movc.'inent  of  tlu; 
peduncle. 

The  most  striking  feature,  however,  is  the  presence  of  a 
second   swelling  in   the  middle  of  the  stem,  muscular  in 
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its  nature;  and  there  is  a  third  and  smaller  one  under 
the  head. 

The  portion  between  the  basal  cylinder  and  the  medial 
swelling  is  about  the  same  length  in  all  the  specimens  I 
have  examined,  but  the  part  between  the  medial  swelling 
and  the  head  varies  very  greatly.  In  one  colony  there 
was,  along  with  the  ordinary  type,  a  form  without  a 
medial  swelling,  but  the  length  of  the  stem  was  equal  to 
the  first  joint  in  the  others.  This  may  be  an  imperfectly 
developed  specimen,  and  it  would  seem  to  indicate  that,  as 
the  individual  grows,  the  head  swelling  becomes  the  medial 
one  by  an  elongation  of  the  upper  joint.  The  differences 
in  length  of  the  upper  joint  also  favour  this  view. 

The  stem  may  be  described  as  a  rigid  chitinous  tube. 
Now  chitin,  being  merely  a  product  of  the  ectodermal 
cells,  cannot  be  regarded  as  supplying  any  living  con- 
nexion between  the  different  parts  of  the  zoarium.  But 
under  a  high  power  a  very  delicate  tissue  of  elongated 
nucleated  cells  is  seen,  inside  the  chitinous  covering, 
connecting  the  different  muscular  parts  in  the  stem  and 
stolon.* 

The  specimens  were  collected  by  Professor  Herdman, 
off  Port  Erin,  in  the  summer  of  1885,  and  were  adherent 
to  seaweeds  {Ptilota,  &c.).  It  has  not  since  been  observed 
in  the  L.M.B.C.  district. 

Besides  the  above  additions  to  our  fauna,  the  following 
observations  have  been  made  on  species  previously  recorded. 

Alcyonidium  gelatinosum,  Linn. 

Some  points  in  the  anatomy!  of  this  species  have  been 
worked  out ;    and   it  has  been  found  to  contain  certain 

*  Busk  has  observed  the  same  "parenchymatous  tissue"  iu  other  species 
of  Ascopodaria. 

+  Lomas,  "Proc.  L'pool  Biol.  Soc,"  voL  i.,  p.  29. 
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calcareous  spicules*  in  the  peripheral  parts  of  the  gela- 
tinous ectocyst.  Professor  Herdman  has  described  +  some 
specimens  obtained  from  the  west  coast  of  Scotland,  and 
recently  also  from  Puffin  Island,  I  in  which  the  colony  was 
conspicuously  spotted.  These  whitey  spots  were  found  on 
sectionizing  to  be  very  much  enlarged  "cells,"  containing 
polypides,  and  greatly  distended  with  mature  spermatozoa. 
These  colonies  were  virtually  males,  as  none  of  the  polypides 
were  found  to  contain  mature  ova.  A  spotted  colony  col- 
lected lately  at  Puffin  Island  was  found,  however,  to  contain 
large  numbers  of  ripe  ova  and  embr^'os,  but  no  spermatozoa. 
Professor  Herdman  has  suggested  that  this  unisexual 
condition  may  be  the  result  of  proterandry — the  male 
reproductive  organs  being  developed  first,  and  the  female 
later  on,  but  he  leaves  it  an  open  question  whether  the 
individual  polypides  are  proterandrous  hermaphrodites,  or 
whether  the  polypides  are  unisexual  and  tlu'  proterandry 
refers  only  to  the  colony  as  a  whole. 

Cellaria  fistulosa,  Linn. 

Some  of  the  specimens  of  this  species  have  afforded  me 
material  for  investigating  the  mode  of  branching. ij  The 
stems  are  dichotomously  branched,  but  in  some  cases  a 
lateral  braiifh  may  originate  in  the  middle  i^i  an  intciiiodo 
(see  fig.  1).  When  the  branches  are  young  they  are  rigidly 
connected  by  <;longated  cells,  which  have  moutii  opening 
and  avicularia  lik(!  those  of  ordinary  cells  (see  fig.  '2).  As 
the  branch  elongates  these  cells  break   and  display  horny 

•  I/)ma<i,  "I'ro«-,  L'|io<t]  (Jcol,  So*-. ,"  vol.  v.,  |i.  'Z\\ .  .Mr.  W.iti-r-  i|iiii<' 
iinlrjxTwIi'ntly  "liwo^-cp-'l  \\\f<v  Npciiloi,  aii<i  <oiiiiimiiiriit<<l  a  |>(i]i«r  (ui  tin- 
Mihjpct  to  th<'  MaiifJu-ntcr  I,it.  ainl  I'hil.  S<»<\ 

t  S«-«  "N»tur<-,"  for  I).-*-.  25Uli,  lKh7,  p.  'ZVX 

X  An<l  I  have  mtii  at  tli<-  MHtiiili  Muti-iiin  ii  simil.tr  h|h'i  iincn,  litmiL'lit  liv 
Mr.  KvWi-y  from  the  Inlc  of  'Hiamt. 

I  S««  LomaA,  "RrjK»arch,"  for  Augiinr.  Iflw*,  \<.  •a 
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tubes  beneath,   connecting  the  cells  of  the  branch  with 
those  of  the  parent  stem  (see  fig.  3) . 


Fig.  1. 
Ccllaria  fistulosa,   natui'al  size, 
sliowing  the  mode  of  liranchiiig. 


Fig.  2. 
CeJlaria  fistulosa,  magnified,  showing 
the  an-angement  of  the    cells  and  the 
foi-mation  of  lateral  branches. 


Fig.  3.* 

Oellaria  fistulosa,  magnified,  showing  lateral  l)ranches  further  developed 

and  separated  from  the  stem  l\v  flexible  joints. 

*  I  am  indebted  to  Mr.  A.  N.  Tate,  F.I.C.,  &c.,  editor  of  "Research,"  for 
permission  to  use  these  wood-cuts. 
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Table  showing  Distribution  of  the  Species 
of  polyzoa  in  the  district. 


Sub-Order  T.    CHEILOSTOMATA. 

Aetea  anguina,  Linn 

A .  recta,  Hiiicks 

A .  truncata,  Landsb 

Eucratta  clielata,   Linn  

«  repens   

<3  gracilis 

y  eloiigata    

Gemellaria  luricata,  Linn 

CeUularia  peachii,  Busk    

HcrupuccUaria  scruposa,   Linn 

S.  scrupea ,  liusk 

S.  nptdu.s,   iJnn 

liicellariu  cilia  (a,  Linn 

liugula   turhinata,  Alder    

li.jlabelluta,  J.  V.  Tlicmp 

B.  avirnlaria,  Linn 

1j.  jtluinoHa,    I'alhis 

li.  j/ttrjiurutiiictti,  Norniun 

licania   luimhilis,   Jolnist 

Ccllaria  Jixlulosa,    Linn 

C.  sinuosa,  Ilushiill 

Flustra  fuliacca,   Limi 

/''.  carbasca,   lOllis  and  Sol 

F.  securijron.s,    Pull 

l.  papi/racca,  JOllis  and  Sol 

M(mhranij>ora  lacroixii,  And 

M.  moiiostarlii/s,   liiisk 

M.catritiilaria,  Janiohon    

M.  ])ihisn,   Linn 

M.jiniiingii,   ]>usk  

M.  hcjaguna.   Busk. 


C    X 

5 


an  f 

O  5 

O  = 


■i.Zs. 


X  X 

X  X 
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Species. 


fflW 


M.  lineata,    Linn 

M.  era  ticiila,   Alder 

M.  spmifera,  Johnst 

M.  dumerilii,  Aud 

M.  russelii,  And 

M.  aiirita,  Hincks 

M.  iiionhranacea,  Linn 

Micropora  coriacea,  Esper    

Crihrillna  radiata,  Moll 

C.  punctata,  Hass 

C.  aniiulata,  Fabr 

Memhraniporella  nitida,  Johnst — 
Microporella  ciliata,  Pallas  

M.  malusii,  Aud 

M.  impressa,  Aud 

M.  violacea,  Johnst 

Chorizopora  hrongniartii,    Aud 

Schizoporella  linearis,  Hass 

S.  spinifera,  Johnst 

S.  auriculata,  Hassall    

S.  liyalina,  Linn 

S.  unicornis,  Johnst 

Mastiguphora  liyndmanni,  Johnst.. 
Hippothoa  distans,  McGill    

H.  divaricata,  Lamx 

Lepralia  paUasiana ,  Moll 

L.foliacea,  Ellis  and  Sol 

L.  pertusa,  Esper 

Umhonula  verrucosa,  Esper 

Porella  concinna,  Busk 

P.  compressa,  Sow 

Smittia  landshurovii,  Johnst 

»S'.  reticulata,  McGill  

S.  trispinosa,  Johnst 

Phylactella  coUaris,  Norman    

Mucronella  peacJiii,  Johnst 

M.  variolosa,  Johnst 
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sj 


oX 


M.  coccinea,  Abild 

M.  cen  tricosa .  Hassal  1     

Cellepora  pumicosa,  Linn x 

C.  costazii,  And 

C.  anna  fa,  Hincks 

C.  avicularis,  Hincks ... 

C.  dicliotoma,  Hincks 

Sub-Order  II.     CYCLOSTOMATA. 
Crista  cornuta,  Linn X 


var.  (jt'nicidata 

C.  ebuniea,  Linn 

C.  denticulata,   Lamk 

Stomatojwra  expansa,  Hincks  

S.  major,  Johnst 

.S.  incramiata.  Smith    

S.  jolm.stoni,  Hellt-r 

.S.  fjranulatn,   M-Kd\vards 

Tuhiilipurd  luhulata,  Hass 

T.  JiabeUaris,   Fabr 

Idiiionea  serpens,  Linn 

Jjifistojxjnt  putinii,    Lamk 

J),  suhnrhicularis,   Hincks  

Jj.ohrliti,   .lolmst 

Lichennjjura   hispida,    Wtxu 

L.  verniriirin,   l-'jibr 


X 


Sub-Oid.r  III.   CTENOSTOMATA. 

Alcijonidiuni  fjclatinusuin,   Linn.  ... 

.1.  Iiirsittiim,     l''loiii 

A.  nil/ till,   Dal 

A.  jianiHitirtmi,   I''l<;m 

Flustnlld  liispidii,   I''iibr 

Arnrhnitliinn  liippothnoides,  Hinckf^ 

Vesicuhirin  Hpino.sd,    Linn 

Am4ithia  lendifjera,  Linn 


as 


ll 
|5 


X 

X 

X         X 

X         X 


X         X 
X 

X  X 

X 


X 

X  X 

X  X 

X  X 

...  I  ... 

X  !  ... 


^-1  '     5 
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^e 


§3 

«-' 

m   O   O 
h   O   ^ 

III 


Bowerhankia  imhricata,  Adams   . 

B.  pustidosa,  Ellis  and  Sol 

Farella  repens,  Farre 

var.  elongata 

Buskia  nitens,  Alder  

Cylindroecium  dilatatum,  Hincks. 
Anguutella  palmata,  Van  Ben — 
Valkeria  uva,  Linn 

form  2wa    

form  cuscata 

V.  tremula,   Hincks 

Mimosella  gracilis,  Hincks    

Sub-Class  ENTOPEOCTA. 

Pedicellina  cernua,  Pall 

P.  gracilis,  Bars 

Ascopudaria  nodosa,  Lomas 
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SECOND  KEPORT  on  the  NUDIBRANCHIATA  of  the 
L.M.B.C.   DISTEICT. 

V,s  W.  A.  Hkkdman.   1).S(..  F.LS.,  K.K.SE, 

PRorESSOR   OF   NATURAL    HISTORY:    AND 

J.  A.  Cllbb, 

A)>l>It>TANT    IN    TlIK    NATl'RAl.    HISTORY    DKI'ARTMKST,    UNlVKltSITY   COLLKOK,    LIVERPOOL. 

With  Plate  XII. 

[Read  lOtli  .May,   1889.] 

In  Professor  Herdman's  Report  upon  the  Nudibranchiata, 
in  the  first  volume  of  the  "Fauna,"  pubhshed  in  1H8(), 
forty-two  species  were  referred  to  as  having  been  found  in 
this  district.  We  have  now,  as  the  result  of  the  last  three 
years'  exploration  (;f  the  neighbourhood,  ;md  especially 
as  a  consequence  of  the  establishment  of  the  liiological 
Station  on  Puthn  Island,  to  place  on  record  some  additional 
localities  for  many  of  these  species,  including  some  of  the 
rarer  ones,  some  information  in  regard  to  their  relative 
abinidaiicc  and  times  of  spawning,  and  we  have  to  add  tn 
tile  list  Fiona  marina,  a  rare  species  new  to  the  district. 

Wo  also  include  in  this  report  some  anatomical  and 
histological  observations  upon  a  few  of  the  species  of 
tlio  neighbourhood,  especiiilly  upon  tlu;  hepatic  ca-ca  of 
iJcndronotus  and  the  apertures  in  the  cerata  oi  J'Julis  ;  and 
we  ap|)end  a  short  note  upon  some  J^ritish  specimens  of 
Hero  formosa,  Loven,  a  Scandinavian  Nudibranch. 

The  greater  part  f»f  the  practical  work  for  this  report 
has  b«>en  carried  out  by  Mr.  Clubl',  in  the  zoological 
laboratory  of  University  College;  whili-  I'rof.  II«'rdman 
has  suggeBted  the  lines  of  investigation,  has  examined  ull 
the  specimens  and  sections,  and  has  discussed  the  results. 

15 
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NUDIBRANCHIATA. 

Sub-Older.     ACANTHOBKANCHIATA. 

Family.     Doridid.e. 

Archidoris  tuherciihita,  Cuv. 

This  species  is  not  micominon  on  the  shore  at  Puffin 
Island.     It  is  very  variable  in  the  colouring. 

LameUidorls  hilamellata,  Linn. 

In  abundance  at  Hilbre  Island  on  the  2nd  March,  1889, 
when  it  was  spawning  ;  a  month  later  very  few  specimens 
were  found. 

L.  proxima,  Aid.  and  Hanc. 

Several  specimens  of  this  local  species  were  found  at 
Puffin  Island  in  March,  1888,  and  on  18th  February,  1889. 

The  radula  of  this  species  is  as  described  and  figured  by 
Alder  and  Hancock,  except  that  the  large  lateral  spines  in 
our  specimens  have  their  points  directed  forwards  and 
lying  parallel  to  one  another,  in  place  of  pointing  outwards 
laterally  as  is  shown  in  Alder  and  Hancock's  figure.* 
The  exact  shape  of  these  large  spines  differs  considerably 
in  different  parts  of  the  series. 

AcantJiodoris  pilosa,  Miiller. 

Specimens  were  found  on  the  shore  at  Puffin  Island  on 
11th  June,  1887,  in  March,  1888,  and  on  18th  February, 
1889,  and  at  Hilbre  Island  on  2nd  March,  1889.  Among 
the  latter  were  some  dark  coloured  and  speckled  specimens 
approaching  the  black  form  previously  recorded.  Those 
found  at  Puffin  Island  include  white,  grey  and  nearly 
black  forms. 

*  Kay  Society,  "Ijiitisli  XiulilnaiRliiati)."     Tart  vii.,  pi.  xlvi.,  fig.  8. 
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Family.     Polyceeid^. 

Goniodoris  nodosa,  Montagu. 

Ill  April,  Iss.s,  Dr.  Haiiitscli  collected  half-a-dozen 
specimens  on  the  South  Spit,  at  Puffin  Island. 

W'e  find  that  there  may  he  a  second  smaller  denticulatod 
ridge  on  the  large  lateral  spines  of  the  radula  in  this 
species. 

Polycera  ocellata,  Aid.  and  llanc. 

We  have  found  this  species  on  both  the  North  and 
South  Spits,  at  PufHn  Island,  near  low  water  mark,  on 
11th  June,  1887,  on  24th  March,  1888,  and  on  25th  May, 
1889.  Some  of  the  specimens  closely  approach  Polycera 
lessoni  in  their  characters. 

Ancula  cristata.  Alder. 

A  specimen  of  this  species  was  found  at  Ililbru  Island, 
on  2nd  March,  1H81>,  which  was  entirely  of  a  hyaline 
transparent  white  colour,  without  any  yellow  markings  on 
the  dorsal  papilhe,  and  with  no  opacpio  white  pignuiit 
on  any  part  of  the  body.  On  the  KJth  May,  1881J,  tiiis 
Kpocies  was  very  ahuiidaiil  at  Ililhrc  Island,  and  was 
-pawning.  Thirty  specimens  wcue  collected,  und  ahoiil 
twenty-five  specimens  were  counted  on  an  area  of  rock 
about  one  foot  square. 

Sub-Order.      1 '( )  L ^•  P,  I ;  A  N C 1 1  l.VTA. 
Family.     'riaT(;Nilu.t. 

Tritonia  plehcia,  Johnst. 

Two  specimenK  found  at  llilbre  Island,  on  2nd  April, 
iHHl),  (lifTered  considerably  in  their  colouring,  the  one  being 
yeliowitih  brown,  an  figured  by  Alder  and  Hancock,  while 
the  other  was  marked  with  blues  and  greyh. 

We  have  found  this  species  on  the  Jieacon  rocks,  i'ullni 
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Island,  on  26th  June,  1887,  and  on  both  the  North  and 
South  Spits  in  May,  1889. 

Dendronotus  arborescens,  Miiller. 

The  variations  in  the  abundance  of  this  species  at 
Hilbre  Island  were  commented  upon  in  the  last  report. 
In  September,  1888,  it  was  so  abundant  that  forty  to  fifty 
specimens  were  collected  in  about  fifteen  minutes,  while 
at  the  next  visit  to  Hilbre,  in  the  beginning  of  March, 
1889,  only  a  few  specimens  were  seen,  and  in  April  none 
were  found. 

As  Professor  Herdman  has  recorded  in  the  "  Second 
Annual  Report  upon  the  Puffin  Island  Biological  Station,"* 
a  number  of  specimens  collected  at  Hilbre  Island  were 
carefully  taken  to  Puffin  Island,  last  September,  and 
placed  in  suitable  spots  on  the  South  Spit.  They  dis- 
appeared and  have  not  since  been  seen,  but  would  hardly 
be  expected  to  appear  again  on  the  shore  till  later  in  the 
summer. 

As  this  species  is  of  large  size,  and  is  relatively  abun- 
dant in  this  neighbourhood,  we  have  made  use  of  it  for 
anatomical  purposes,  and  shall  now  place  on  record  some 
observations  we  have  made  as  the  result  of  our  sections 
and  dissections  of  a  considerable  number  of  specimens. 

Alder  and  Hancock,  in  their  Ray  Society  Monograph,  f 
gave  a  general  account  of  the  anatomy  of  Dendronotus, 
illustrated  by  drawings  of  dissections  of  various  parts. 
Recently  Dr.  Rudolph  Bergh,  in  his  Report  upon  the 
Nudibranchiata  collected  during  the  "Willem  Barents" 
expedition,  t  gave   some  further  details  in  regard  to  the 

*  Proc.  Biol.  Soc. ,  L'pool,  vol.  iii.,  p.  "20. 
t  Loc.  cit.     Part  ii. ,  fam.  3,  pi.  ii. 

X  "Bijdragen  tot  de  Dieikiinde."     Natuia  aitis  inagistra,  All.  xiii.,  viii. 
p.  25,  Amsterdam,  188C. 
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anatomy  of  Deyidronitus,  which  in  some  respects  supple- 
ment and  coiTect  the  older  accomit. 

Both  Alder  and  Hancock  and  Bergh  describe  and  figure 
the  liver  of  Dendronotus  as  giving  off  branched  prolonga- 
tions, which  run  upwards  into  tlie  rhinophores  (the  dorsal 
tentacles)  and  other  dorsal  processes.  Alder  and  Hancock 
show  them  as  conspicuous  prolongations  from  each  side 
of  the  liver,  while  Bergh  represents  these  hepatic  caeca  as 
being  of  large  size  in  the  terminal  twigs  of  the  cerata  or 
dorsal  papillop.  occupying  more  than  half  the  diameter 
of  the  stem  and  branches.  He  does  not  figure  their 
basal  parts. 

In  our  specimens  from  Hilbre  Island,  however,  we  do 
not  find,  either  in  dissections  or  in  thin  transverse  and 
longitudinal  sections,  any  trace  of  prolongations  from  the 
liver  extending  actually  into  the  rhinophores  and  the 
dorsal  papilla'. 

Alder  and  Hancock's  description  and  figures  of  the 
anatomy  of  the  liver  are  not  quite  correct.  They  speak 
of  its  central  trunk  lying  "above  the  ovariiun,  and 
not  below  it  as  in  Eolis."  This  is  not  the  case.  In 
Demhun  itus,  just  as  in  some  specitis  of  EcUs,  tlu;  liver 
lies  helow,  or  ventrally  t(»,  the  ovo-testis,  as  we  show  in 
otir  transverHG  section  (I'l.  .\I1.,  fig.  2,  <i.t.  nwA  /.i.  Then 
in  their  figure  2  (lor.  rit.  fani.  A,  pi.  -i,  they  do  wot 
r«*pn'S(Mit  correctly  tin;  threi'  regions  since  described  very 
fully  and  accurately  by  Heigb  as  tlu;  right  ami  left  anterior 
and  the  poHterior  lobes. 

liergh,  while  giving  a  correct  account  of  the  liver  itself, 
ban  described  in  addition  a  Kyst(*m  of  prolongations  into 
the  dorsul  piipillii>  which  we  an;  convinced  from  our 
HCctioMH  ban  no  existence.  Dissections  iilnne  ure  mis- 
leading in  this  matter,  and  if  the  distinguished  zoologists 
whose    results    we    venture    to    controvert    have    worked 
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entirely  without  the  aid  of  thin  serial    sections,  then    it 
is  not  surprising  that  they  have  been  led  into  error. 

Our  figure  1  on  Plate  XII.  shows  a  dissection  of  Denclro- 
iiotus  from  the  left  side,  exhibiting  distinct  prolongations 
from  the  liver  extending  upwards  towards  the  base  of  the 
rhinophore  and  the  two  succeeding  dorsal  processes  ;  and 
as  further  dissections  show  distinct  cavities  branching 
through  these  processes,  it  is  not  unnatural  to  suppose 
that  such  cavities  are  the  continuations  of  the  hepatic 
cseca.  This,  however,  is  not  the  case.  In  our  serial 
sections  we  can  trace  the  hepatic  prolongation  towards  the 
rhinophore  forwards  through  sixty-six  sections,  gradually 
narrowing  until  it  ends  blindly,  the  last  section  passing 
through  its  anterior  wall.  At  this  point  it  has  not  nearly 
reached  the  base  of  the  rhinophore.  Similarly  we  can 
trace  backwards  the  next  hepatic  prolongation  in  the 
sections  till  we  reach  its  blind  extremity,  which  is  in  the 
body  wall  vertically  below  the  first  dorsal  papilla. 

On  the  right  side  of  the  body  we  can  also  trace  the 
hepatic  cfeca  going  some  way  towards  the  rhinophore  and 
the  two  succeeding  cerata,  but  not  entering  any  of  these 
processes. 

In  the  sections  of  the  cerata  themselves  we  find  : — 

(1)  Large  spaces  in  the  mesoderm,  containing  blood 
corpuscles  (PI.  XII.,  figs.  2  and  3,  c.s.).  These  run,  in  the 
main,  longitudinally.  They  occasionally  branch,  and  they 
open  into  innumerable  minute  lacunse  in  the  mesodermal 
tissues,  all  of  which  here  and  there  contain  blood  cor- 
puscles. 

(2)  A  good  deal  of  pigmented  connective  tissue  forming 
branched  masses  and  ramifying  threads  of  a  brownish 
colour.  These  frequently,  in  a  surface  view  of  the  terminal 
branches  of  the  cerata  under  a  low  power,  give  rise  to 
the  appearance  of  a  dark  coloured  granular  central  caecum 
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such  as  that  figured  by  Bergh  (loc.  cit.  pi.  ii..  fig.  2'2). 
Sections,  however,  show  the  true  nature  of  this  pigmented 
tract. 

(3)  Masses  of  large  distinctly  nucleated  cells  lying  in 
meshes  of  fibrous  connective  tissue.  These  are  possibly 
mucus-secreting  glands.  They  occur  chit-fly  in  the  smaller 
branches  of  the  cerata. 

We  figure  iPl.  XII.,  fig.  4)  a  transverse  section  through 
one  of  the  cerata  of  an  Eolis,  with  the  contained  hepatic 
ca»cum,  to  compare  with  that  of  Dcndronotu!^  (PI.  XII., 
fig.  3). 

At  the  bases  of  the  dorsal  processes  in  Dciidnoutttts  the 
blood  spaces,  which  may  he  called  the  ceratal  sinuses,  com- 
municate with  the  large  anterior  and  posterior  dorso-lateral 
veins  (PI.  XII.,  fig.  2.  d.Lv.)  which  (.])en  directly  into  the 
auricle.  At  the  point  of  junction  of  a  ceratal  sinus  with  the 
dorso-laterul  vein,  u  lateral  sinus  is  found  running  ventrally 
throuf^h  the  mesoderm  of  the  body  wall,  outside  the  liver. 
The  diagrammatic  figure  (PI.  XII.,  fig.  7),  constructed  from 
several  sections,  shows  hf»w  tlic  hepatic  caecum  comes  into 
close  proximity  with  these  blood  sinuses,  and  so  may  have 
given  rise,  in  dissections,  to  the  appearance  of  a  direct 
continuity  between  the  liver  and  the  spaces  in  the  dorsal 
papillii-,  a  rontinuity  wliicji   dur   sections  sliow  docs   not 

exist. 

Family.     Mklihid.i:. 

Doto  Ci.roiuita,  Omelin. 

Taken  off  the  north  coast  of  Anglesey,  in  the  "  ll\,i  na  " 
expedition  of  iHMfj.  This  speeieH  was  prest^nt  in  great 
nunibefH  on  2nd  .\pril  and  on  lOth  May,  IKKI),  ut  llilhie 
iHland,  while  none  bad  b(?en  Keen  a  month  before  on  the 
Hamc  jfround ;  thirty-four  HpecinienH  wert;  collected,  all 
from  the  imder  Hurfaces  of  Ktones  covered  with  large 
colonies  of  the  llydn-il  n.,,-,,  ,.,.,ii:,;,n,is. 
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This  species  is  very  variable  both  in  colour  and  in  form 
in  this  district.  In  some  of  these  specimens*  the  dorsal 
papillfe  have  not  the  usual  tuberculated  appearance,  but 
are  merely  irregularly  rounded  or  slightly  lobed.  One 
specimen  had  the  third  papilla  of  the  left  side  distinctly 
bifurcated,  the  central  vessel  giving  off  a  branch  into  each 
of  the  forks.  In  some  cases  a  few  of  the  dorsal  papilla^, 
besides  the  terminal  pair,  are  of  very  small  size. 

A  specimen  of  Doto  coronata,  found  on  a  Compound 
Ascidian  from  the  shore  at  Puftin  Island,  has  the  tubercles 
of  the  dorsal  papilloe  slender  and  tipped  with  black  spots 
so  as  to  approach  the  character  of  Doto  pinnatifida. 

Alder  and  Hancock  figure  the  radula  of  Doto  fragilis 
(pL  xlvii.,  supplementary)  alone,  and  state  that  that  of 
D.  coronata  is  "like  D.  fragilis,  but  rather  more  distinctly 
denticulated  at  the  sides"  {loc.  cit.).  We  find,  however, 
in  our  specimens  of  D.  coronata  that  the  plates  of  the 
radula  are  not  denticulated  at  the  sides. 

Doto  fragilis,  Forbes. 

We  dredged  this  species  on  24th  March,  1888,  in  the 
Turbot  Hole,  off  the  N.E.  end  of  Puftin  Island,  and  also 
brought  up  a  specimen  on  a  long  line  set  for  fish  off  the 
rocks  immediately  below  the  Biological  Station. 

Family.     Eolidid^. 

Eolis  locqjillosa,  Linn. 

This  species  has  been  taken  in  January,  March  and 
April,  on  the  South  Spit  at  Puffin  Island.  We  have  also 
found  a  very  light  coloured  variety  in  shore  pools  at 
Fleshwick  Bay,  Isle  of  Man. 

*  These  notes,  as  to  colour  ami  form  in  tlie  varidiis  species,  were  all  made 
from  the  liniiK  animals. 
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Facelina  coronata,  Forbes. 

Taken  at  Puffin  Island  on  the  shore  in  January,  March 
and  May.  and  dredged  from  the  Turbot  Hole  in  March, 
1888. 

We  have  found  this  species  at  Hilbre  Island  since  the 
last  report  on  (ith  September,  1888,  and  on  *2nd  April  and 
16th  May.  1889.  Two  of  the  specimens  found  on  the  last 
occasion  were  of  the  paler  coloured  form  mentioned  by 
Alder  and  Hancock. 

In  his  article  "  MoUusca,"*  Professor  Kay  Laukester 
states  that  the  supposed  communication  of  the  hepatic 
ca?ca  in  the  dorsal  papillae,  of  some  of  tlie  Ceratonota,  with 
the  exterior  by  means  of  apertures  in  the  apices  of  the 
papillnp  requires  confirmation.  Bergh  has  recently  figured 
a  continuous  tubular  passage  in  the  case  of  ChUimijlla 
borealis  and  Gonieolis  tijpica,  and  we  now  give  figures  of 
sections  (PI.  XII.,  figs.  4  to  6)  showing  the  exact  manner 
in  which  the  communication  takes  place  in  specimcjis  of 
EoUs  from  Puffin  Island. 

The  upper  end  of  each  dorsal  papilla  is  occupied  by  a 
sac  containing  a  large  number  of  cnida  or  thread  cells 
(PI.  Xn.,  fig.  :"»,  t.).  This  cnidophorous  sac  is  evidently  an 
invagination  of  the  ectoderm,  and  it  connnunicates  with 
the  exterior  by  a  small  but  perfectly  distinct  and  clearly 
bounded  aperture  at  its  ajicx,  through  which  the  thread 
cells    are    sometimi-s    found    prf)tru(ling    (s(!e    PI.    XIl.. 

fifl-  5,  np.). 

The  hepatic  cd'cuni  i  I'l.  \  1 1.,  figs.  1,  5,  (),  li.r.)  occupying 
the  greater  part  of  tlie  dorsal  papilla  reiulxss  nearly  to  the 
lower  end  of  the  sac  containing  the  thread  cells,  and  we 
find  in  several  of  our  serial  sections  (I'l.  XII.,  fig.  (>,  p.) 
a  tube  with  muscular  walls  leading  fiDm  the  base  of 
the  cnidophorrms  sac,  and  opening  into  the  ap('x  of  the 
•  "Knry.  Ilrit,"     fttli  <<lition.  v(.l.  xvi.,  y.  O.IJ*. 
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hepatic  caecum  by  a  small  terminal  aperture,  surrounded 
by  a  distinct  sphincter  muscle,  so  as  to  allow  the  lumen  of 
the  hepatic  caecum  to  communicate  with  the  cavity  in 
which  the  thread  cells  lie,  and  therefore  with  the  exterior 
when  the  sphincter  is  relaxed. 

Flahellina  driDiimondl,  Thomp. 

Taken  at  Hilbre  Island  on  Gth  September,  1888,  and  on 
IGth  May,  1S8D.  In  the  cerata  of  this  species  we  find  the 
cnidophorous  sac  elongated,  overlapping  the  upper  end 
of  the  hepatic  CEecum  and  joined  to  it  by  a  long  slender 
recurved  tube. 

CorijpJirUa  nifibranchiaUs,  Johnst. 

We  have  taken  this  species  at  IIill)re  Island  on  the 
Gth  September,  1888,  and  on  2nd  March  and  IGth  May, 
1889  (large  specimens). 

Cavolina  viridis,  Forbes. 

We  found  a  specimen  of  this  rare  species  on  the  North 
Spit,  Puftin  Island,  near  low  water  mark,  on  the  18th 
February,  1889.  It  was  7  mm.  in  length,  and  had  the 
dorsal  process  nearest  to  the  middle  line  in  the  seventh 
row  on  the  right  side  distinctly  bifurcated  at  the  tip. 

Cnthona  nana,  Aid.  and  Hanc. 

We  have  found  this  species  again  at  Hilbre  Island,  on 
2nd  March,  on  2nd  April,  and  on  IGth  May,  1889;  and 
also  at  Puftin  Island  in  April,  1888. 

In  this  species,  as  in  (Jalvina  j^^cfa,  the  auditory  sac 
contains  a  single  large  spherical  otolith. 

The  two  specimens  found  at  Hilbre  in  March  resemble 
Eolis  pustulata,  Aid.  and  Hanc,  in  one  or  two  points. 
The  one  specimen  has  the  rose-red  colouring  of  C.  nana, 
but  shows  the  pustulate  condition  of  the  white  granules 
characteristic  of  £".  j;//s ^/< /a ^rt;  while  the  second  specimen 


NUDIBRANCHIATA    OF    THE    L.M.B.C.  DISTRICT.  285 

presents  the  more  tawny  yellow  colouring  of  £".  pustulata, 
along  with  the  dark  granules  found  in  C.  nana.  Both 
individuals  have  the  foremost  row  of  dorsal  processes  in 
front  of  the  dorsal  tentacles,  and  in  both  the  radula  is 
identical  with  that  of  C.  nana,  as  figured  b}'  Alder  and 
Hancock.  These  two  forms  are  evidently  very  closely 
allied,  if  indeed  they  can  be  considered  as  distinct  species. 

Galvina  picta,  Aid.  and  Hanc. 

We  found  this  species  at  Hilbro  Island,  on  -iiid  March, 
lb89. 

Fiona  marina,  Forskahl. 

Fiona  no/iilis,  Aid.  and  Hanc. 

Three  specimens  of  this  species,  which  is  an  addition 
to  our  fauna,  have  been  found  in  the  district  since  the 
last  r"port.  Mr.  Thompson  collected  two  specimens  at 
Penmaenmawr.  in  July,  188G;  and  Mr.  Vicars  found  the 
third  near  the  end  of  the  Southport  pier  at  low  tide 
in  1H87. 

We  add  a  table  showing  the  distribution  of  the  species 
of  Nudibranchiata  in  the  four  i)arts  of  the  L.  i\r.  B.  C 
district  in  whicii  they  have  been  most  carefully  collected 
and  recorded.  TIk;  first  colinnn  includes  Hilbre  Island, 
while  the  third  takes  in  the  entrance  to  the  Menai  Straits 
and  liungor:  we  separate  Pullin  Island  from  the  i)receding 
region,  merely  because  it  may  be  convenient  for  tho.se 
working  at  the  I^iological  Station  to  know  what  species 
may  be  foimd  on  their  shore.*  Fointeen  species  have  now 
been  ff)und  on  Pullin  Islimd  and  the  iniincdiate  neigh- 
bourhood. 
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Archidoris  tuherculata  .. 

A.  johnstoni 

A .  flammea 

Lamellldoris  hilamella fa 

L.  depressa  

L.  pruxuna 

Acanthodoris  pilosa    

A.  quadrangulata   

Gonv:.dorls  nodcsa  

G.  castanea 

Ti'iopa  claviger  

Polycera  lessoni 

P.  ocellata    

P.  quadrilineata 

Ancula  cristata  

Tritonia  homhergi 

T.  plebeia 

Dendronotus  arborescens 
Doto  coronata 

D.fragilis    

Antiopa  cristata 

A.  hyalina   

Eolis  papulosa    

E.  glauca 

Facelina  coronata  

Flabellina  driimmoncU  .. 
CorijpheUa  lineata 

C.  gracilis    

C.  landsburgi  

G.  rufihranchialis   

Cavolina  concinna 

C.  olivacea   

G.  ama^na 

G.  auraiitiaca 

C.  arenicola 

G.  viridis 

Gutliona  nana 

Galvina  picta 

G.  tricolor    

Tergipes  despecta    

T.  exigua 

Embletonia  pallida    .... 
Fiona  marina 


Estuary 
of  the 
Mersey. 


Isle  of 
Man. 


North 

Wales. 


Puffin 
Island. 
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Note  ox  some  British  Specimens  of  Hero  Formosa, 
LovEN,  BY  Professor  W.  A.  IIkkdman. 

Hero  is  a  Scandinaviiiii  Nudibranch,  which  was  first 
made  known  liy  Ijoven*  in  IS.S*.),  and  has  been  more  fully 
described  by  G.  O.  Sais+  and  by  Beigh.C  At  the  time  of 
publication  of  Alder  and  Hancock's  monograph,  Hero 
j'onnosa  had  not  been  found  in  British  Seas,  but  Gwyn 
Jeflfreys  records§  in  1869,  that  it  had  then  been  dredged  ofif 
the  Northumberland  coast  by  G.  S.  Brady,  in  the  Clyde 
district  by  Kobertson,  and  in  the  Minch,  from  a  depth  of 
sixty  fathoms,  by  himself. 

In  1880,  I  dredged  two  specimens  of  this  beautiful 
animal  in  Lamlash  Bay,  AiTan.  and  since  then  T  have 
dredged  a  third  specimen  off  Salen  in  the  Sound  of  Mull 
from  a  depth  of  twenty  fathoms.  So  that  altogether  I 
have  collected  three  .specimens  on  the  west  coast  of 
Scotland.  Df  these,  I  have  one  in  the  Zoological  Museum 
of  University  College,  Liverpool,  the  second  was  given  to 
Dr.  A.  M.  Norman,  and  the  third  was  sent  to  Dr.  K.  Bergh, 
who  has  mode  most  excellent  use  of  it  in  his  recently 
published  account*   of  the  anat<;my  of  the  species. 

The  remarkable  dorsal  paiiilla-  of  this  species  have  been 
figured  by  several  of  the  above  mentioned  investigators, 
and  tlieir  branched  condition  has  itccn  recognised  liy  ,ill. 
Ijalely,  however,  M.  A.  \'aysKiere  has  published  a   note  on 

•  'ViUiink.  Ako.l.  Huii.il.,     W6\),  \>.  -liX. 

t  "MoIlujMO  Kfgioiiis  Arrtiijac  Xorvcgia-, "  1878,  |i.  ;JHi. 

:  "M«l«coI.  L'nlcmurli."     Ht.  vli,,  \t.  309,  1874. 

i  "I'.ritUli  ConfJiolojry,"  vol.  v. 
"  AiMitional   Note*  cm  the   ItiviTt<t|iriitc  Fiiiiiui  <i('  I^mlnHli  r.iiy.  '     I'rnr. 
R/»y.  rlij!!.  .S«w.,  VA\n.  vol.  vi.,  ji.  i:.,  pi    i  ,  fig-i.  i  u>i\,  1881. 

•■  iW-ilr.  7..  kctiiitn.  «l.  .Koli.i.,  V.il..  .1  k.  k.  /.,..!.  Im.i  (i.htlljiili.  i. 
Wi»'n,  1888,  p.  699. 
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the  systematic  position  of  the  genus  Hero*  in  which  he 
states  that  the  dendritic  appearance  of  the  dorsal  papillae 
is  due  to  preservation  in  alcohol,  and  that  these  processes 
are  really  fusiform  dorsal  cirri,  like  those  of  EoUs, 
arranged  in  pedunculated  groups. 

On  reading  this  paper  I  re-examined  my  specimen,  which 
is  well  preserved,  and  also  my  drawings  made  from  the 
living  animal  at  Lamlash,  and  I  can  only  say  that  my 
published  figures  (Proc.  Koy.  Phys.  Soc,  Edin.,  vol.  vi., 
pi.  i.,  figs.  4,  5)  represent  the  branched  cerata  correctly. 
Possibly  M.  Vayssiere's  specimens  may  belong  to  another 
species;  if  not,  I  am  at  a  loss  to  conceive  how  he  can 
regard  the  dorsal  papillae  as  being  pedunculated  groups  of 
fusiform  processes.  The  branches  do  not  all  arise  together 
at  the  top  of  a  peduncle;  but  the  main  stem  divides,  and 
then  the  branches  sub- divide  some  three  or  four  or  five 
times  in  the  various  papillae  in  my  specimen,!  so  that  the 
structure  produced  is  a  distinctly  dendritic  one;  and, 
moreover,  this  condition  is  not  the  effect  of  contraction, 
but  is  as  distinct  or  even  more  distinct  in  the  living  animal 
than  in  preserved  specimens. 

*  Coiuptcs  reiulus,  cvii.,  p.  1:56,  July  3,  ISSS. 

t  See  also  Bergh's  figures  {loc.  cit.  pi.  xix.,  ligs.  9  and  10). 
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Muscle  bands. 
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Explanation  or  Plate  XII. 

Mesodermal  tissue. 

Nerve  in  cerata. 

Ovo-testis. 

Passage  from  hepatic 
ca3cum  to  cnido- 
phorous  sac. 

Kenal  clianil)er. 

Hhinophore. 

Cnidophorous  sac. 

Thread  cells  (cnida), 
l,'J,.i.  Cerata  or  dorsal  pa- 
pilla". 

Fi;^.  1.  Dissection  of  Dcndronotus  arborcscens,  from  the 
left  side  X  1\,  showing  the  citcal  processes  of  the 
liver  ruiming  towards  the  cerata. 

Fig.  2.  Transverse  section  of  the  body  of  Dcndroitdiiis  in 
the  region  of  the  second  pair  of  cerata  :  that  on 
the  right  side  is  cut  longitudinally.  ])ra\vii  fr(jm 
Swift's  1  in.  obj. 

Fig.  3.  Transverse  section  of  one  of  the  third  dorsal  cerata 
of  DendronotuH.     Swift,  |  in. 

Fig.  1.  Transverse  section  of  one  of  the  dorsal  ceiata  of 
Kolis.     Swift,  }  in. 

Fig.  5.  Longitudinal  section  of  the  e.xtieniily  of  one  of 
the  dorsal  cerata  o(  Eulis,  showing  the  opening  of 
the  cnidophorous  sac  to  the  exterior.     Swift,  }  in. 

Fig.  i).  \  neighbouring  section  to  the  preceding  one, 
showing  the  conununication  between  the  cnido- 
phorous sac  and  the  hepatic  cii-cuni.     Swifl.  j  in. 

l''ig.  7.  Diagrunirnatic  trannvt-rse  section  of  DntdnmolKs, 
showing  the  relations  of  the  short  he[»atic  cu-ca  to 
the  cerata!  and  lateral  blood  sinuHcs. 
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SECOND   KEPOKT  upon   the  TUNICATA  of  the 
L.M.B.C.    DISTKICT. 

By  W.  a.  Herdman,  D.Sc,  F.L.S.,  F.R  S.E., 

PROFESSOR  OF   NATURAL    HISTORY  IN   UNIVERSITY   COLLEGE,  LIVERPOOL. 

With  Plate  XIII. 

[Read    loth  May,   1889.] 

Ill  the  previous  report*  I  recorded  forty-seven  species, 
seven  of  which  were  new  to  British  seas  and  two  new  to 
science;  and  this  long  list  appears  to  have  nearly  exhausted 
the  Tunicate  fauna  of  the  district,  since,  although  a  large 
number  of  specimens  have  been  collected  during  the  last 
three  years,  I  am  only  able  now  to  add  four  species  to  the 
record.  Of  these,  however,  two  are  of  great  interest : — 
the  one  is  a  Mulgula  new  to  science,  obtained  during  the 
"Weathercock"  expedition  of  1886;  while  the  second, 
Molgula  citrina,  is  a  species  which  was  described  in  1848 
by  Alder  and  Hancock,  and  has  not  since  been  heard  of. 
I  have  found  it  on  the  shore  at  Paftiii  Island,  and  at  two 
or  three  other  localities. 

The  successive  cruises  of  the  "Hyaena"  in  Liverpool 
Bay  have  yielded  a  good  deal  of  the  material  from  which 
the  following  notes  were  drawn  up,  and  the  shores  of 
PufBii  Island  have  proved  to  be  very  rich  in  Compound 
Ascidians,  upon  some  of  which  I  have  commenced  inves- 
tigations which  will  form  the  subject  matter  of  a  future 
report. 

The  following  twenty  species  of  Ascidians  have    been 

*  See  "Fauna  of  Liverpool  Bay,"  vol.  i.,  1886,  y.  281 ;  and  also  "Notes  on 
Variation  in  the  Tunicata,"  to7n.  cit.,  p.  354. 
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foimd  roimd  the  shores  of  Puffin  Island  since  the  opening; 
of  the  Biological  Station  in  May,  1661  :  — 


AsCIDLi    SiMPLICES. 

Clavelina  lepadiformis. 
do.,      var.  rissoana. 
Ascidiella  virginea. 

A.  scahra. 
Styela  grossularia. 
Polycarpa  rust  tea. 
Molgula  citrina. 

Larvacea. 
Oikopleura  Jfabelluni. 


AsciDLE  Composite. 

Polijcijclus  savigniji. 
Botnjllus  smaragdus. 

B.  schlosseri. 
BofnjUoides  ruhrum. 

B.  leach  a. 

B.  albicans  {'?). 
Sarcohotrylloides  sp.  (?). 
Disfoma  rubnim. 
MorcheUium  argus. 
Leptoclin um  maculosum . 

Tj.  durum. 
Diplosoma  gclatinosum. 

I  shall  adhere  to  the  same  classification  as  that  employed 
in  the  previous  report. 

LARVACEA. 
Family.     AiiENDicuLARiiDiE. 

Oikopleura  Jlahclhim,  J.  Miill. 

This  species  has  now  hecn  taken  with  the  tow-net  in  all 
parts  of  our  district,  l^ut  it  is  the  only  Appendicularian 
which  has  been  noticed. 

ASCIDIACEA. 

AHCIDl.i;    COMPOSlT.i:. 

Family.     lioTRYLLilM-:. 

Polycyclus  savignyi,   llfrdiiiaii. 

l)redj,'cd  •)(!  the  north  C(jast  (jf  An^'lcscy,  in  the  "  llyjiMia" 
cruise  of  18^0.  A  lar^e  colony  tjrowinj,'  over  Jlydrdlhnniiia 
viOA  found  on  the  Jicacon  liocks  at  Puilin  Island, 

Hi 
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BotnjUus  schlusscri,  Pallas. 

On  September  8th,  1888,  I  found  on  the  South  Spit  at 
Puffin  Island  several  very  large  colonies  of  this  species, 
one  measuring  12  cm.  by  8  cm.,  and  nearly  covered  with 
small  colonies  of  Polyzoa,  both  encrusting  and  branched, 
and  of  Hydroids,  and  with  many  Amphipoda  {Tritceta 
gibbosa)  and  Lsemodipoda  adhering.  It  has  also  been 
found  at  Puffin  Island  in  February,  1888,  and  at  Black 
Point,  Anglesey,  in  October,  1887. 

There  are  various  specimens  of  BotnjUus  from: — Douglas 
Bay,  dredged,  August,  1886  ;  Puffin  Island,  shore,  June 
26th,  1887  ;  and  off  Port  Erin,  "  Hya3na"  expedition,  1888; 
which  were  not  sufficiently  examined  when  alive,  and 
cannot  now  be  identified  with  certainty. 

BotnjUus  smaragdus,  Milne-Edwards. 

Found  on  the  Beacon  Rocks,  Puffin  Island,  on  June 
26th,  1887,  and  July  24th,  1888.  These  colonies  are 
very  fine,  and  vary  a  good  deal  in  their  colouring.  The 
pigmented  corpuscles  in  the  blood  are  of  various  tints  of 
green,  blue,  yellow,  red,  and  opaque  white.  The  larger 
lateral  tentacles  of  the  ascidiozooids  (described  and  figured 
in  the  last  report)  are  occasionally  found  to  be  branched 
at  their  tips.  In  several  cases  I  have  found  an  Acineta 
adhering  to  the  tentacles  at  the  base  of  the  branchial 
siphon  ;  and  a  small  Hydrachnid,  coloured  dark  blue  and 
green  like  the  colony,  is  found  running  over  the  surface. 

BotrijUoides  rubrum,  Milne-Edwards. 

This  species  is  not  uncommon  at  low  tide  on  the  shore 
at  Puffin  Island.  It  is  also  found,  I  believe,  on  the  shore 
at  Llandudno.  We  have  brought  it  up  on  a  long  fishing 
line  set  off  the  rocks  below  the  Biological  Station. 

BotryUoides  leachii,  Savigny. 

A  large. colony  was  collected  on  the  South  Spit,  Puffin 
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Island,  at  low  tide,  on  September  8th,  1888.  The  species 
was  found  in  October,  1887,  at  Black  Point,  Anglesey, 
opposite  Puffin  Island  ;  also  at  Puffin  Island  in  January, 
1888,  and  on  February  17th,  1889. 

BotrijUoides  albicans  ('?),  Milne-Edwards. 

Some  colonies  collected  on  the  South  Spit,  Puffin  Island, 
in  January  and  July,  1888,  and  on  September  8th,  1888, 
probably  belong  to  this  species,  but  some  of  them  are  of  a 
yellower  tint  than  is  usual.  We  find  two  forms,  the  one 
of  an  amber  tint  and  the  other  more  of  a  chrome  yellow. 
They  may  be  distinct  species,  or  possibly  only  local 
varieties.  In  the  first  mentioned  the  ascidiozooids  and 
the  marginal  bodies  are  of  an  amber  colour,  the  common 
cloacal  apertures  are  four-lobed  and  are  bordered  with 
lemon  yellow,  and  the  ascidiozooids  have  sixteen  tentacles 
of  four  sizes. 

SarcohotryUoides  sp.   i?)- 

A  colony  found  on  the  South  Spit,  Puffin  Island,  in 
March,  1888,  seems  to  belong  to  this  genus,  separated  in 
1883  by  von  Drasche  from  Butrijlloidcs.  The  specimen 
was  not  sufficiently  examined  when  alive  to  warrant  its 
description  here  as  a  new  species.  Only  two  species  ol  lh( 
genus  are  at  present  known,  .S.  snj)crhuin,  von  Diasrlie, 
from  the  Adriatic,  and  S.  ivyvillu,  llerdinaii,  fr(jm  the 
Faroe  Channel. 

Family.     DisTOMiDii:. 

Distoma  ruhrum,  Savigny. 

Thih  beautiful  species  is  common  under  stones  at  Imv 
water  mark  and  below  it  on  the  South  Spit,  Pullin  Ishmd. 
On  September  8th,  1888, 1  collected  colonies  up  to  5  cm.  in 
diameter  containing  ova,  «;mljryoH  and  large  tailed  larva'. 

Some  of  the  large  colonies  are  only  slightly  attached  by 
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the  middle  of  the  lower  surface,  the  edges  being  free  all 
round.  The  specimens  vary  considerably  in  their  colour 
and  in  the  size  and  arrangement  of  the  ascidiozooids. 

This  species  is  also  common  at  the  south  end  of  the  Isle 
of  Man. 

Family.     Polyclinid^. 

Morchellmm  argus,  Milne-Edwards. 

Not  uncommon  under  stones  on  the  South  Spit,  Pufdn 
Island,  about  low  water  mark.  The  peduncles  of  most  of 
the  colonies  are  quite  sandy  on  the  surface,  and  sections 
show  that  there  are  sand  gi'ains  in  the  interior  also,  so  that 
the  test  is  beginning  to  assume  an  appearance  like  that 
characteristic  of  the  genus  Psammaplidium* 

This  species  was  also  found,  in  October,  1887,  at  Black 
Point,  Anglesey,  opposite  Puffin  Island,  and  was  dredged 
off  the  Anglesey  coast  in  the  "Hyaena"  expedition  of  1886. 

Amaroucium  proliferum,  Milne-Edwards. 

Collected  at  Douglas  in  August,  1886.  Some  specimens 
were  also  dredged  off  the  north  coast  of  Anglesey  during 
the  "  Hyaena"  expedition  of  1886. 

Family.     Didemnid^. 

Leptocliniim  candidum  (?),  Savigny. 

Some  very  fine  specimens  were  dredged  from  the 
"Hyaena"  on  May  20th,  1888,  between  the  Calf  of  Man 
and  Port  Erin  from  a  depth  of  twenty  fathoms.  They  are 
attached  to  a  worm  tube  and  to  a  specimen  of  Hy as  araneus. 

Leptoclinum  maculosum,  Milne-Edwards. 

A  large  specimen  was  obtained  on  the  South  Spit,  Puffin 
Island,  on  September  8th,  1888,  at  low  water  mark,  and 
another  in  July,  1888. 

*  Zool.  Cliall.  BXpud.,  Report  ujiou  ihe  Tunicata,  part  ii.  p.  237. 


TUNICATA    OF    THE    L.M.B.C.    DISTRICT.  245 

LeptocUnum  dunnn,  Milne -Edwards. 

A  small  colony  of  a  pale  brown  colour,  probably  belon^^ng 
to  this  species,  was  collected  on  the  shore  at  Puffin  Island, 
on  September  lUth,  1888. 

Family.     Diplosomid.^. 

Diplosoma  gelatinosum,  Milne-Edwards. 

Some  colonies  were  obtained  at  Douglas  in  1886,  and 
also  on  the  shore  at  Puffin  Island  on  July  3rd,  1887. 
They  contain  stellate  calcareous  spicules  scattered  through 
the  test. 

ASCIDLE    SIMPLICES. 
Family.    Clavelixid.i:. 

My  original  contention  that  this  group,  the  "  Social 
Ascidians,"  ought  to  be  considered  as  a  family  of  the 
Simple  Ascidians,  Clavelina  being  united  to  Ciona  by  such 
intermediate  forms  as  Ecteinascidia  and  liliopalona ,  has 
received  powerful  support  lately  from  the  investigations  of 
Siuiter  into  the  species  of  Ecteinascidia,  and  of  Koule 
upon  lihopalona  ncapulitnnn.  Uoiile  lias  discovered  that 
lihop/ilona  is  in  every  respc'ct  siinilur  to  Ecfriiidscidia, 
except  that  it  does  not  [)r()duce  biuls, 

Clavelina  lepadiformis,  O.  V.  Miiller. 

This  HpecieK  was  formerly  recorded  frmii  Hilhre  Island 
and  the  Ish;  of  Man.  I  ojiii  now  add  the  following 
locahties  at  which  it  has  been  taken:  Off  ('olwyn  Jiay, 
on  July  \)i\\  and  September  7th,  1HH7,  dredged  by  Mr. 
A.  O.  Walker,  in  two  fathoms;  off  Crrf)iidle  liay,  north  of 
Douglofl,  Isle  of  Man,  dredged  by  Mr.  .1.  Cliibb  in  .\iigiist, 
18>U»;  under  stones  on  ihe  South  Spit,  rnlliti  Ishind, 
collecU'd  on  July  .'ird,  1HH7,  ii?id  Septernb<r  Hili  and  ytli, 
1888. 
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The  variety  rissoana  (sometimes  considered  as  a  distinct 
species,  Clavelina  rissoana,  M.-Edw.),  which  differs  from 
the  ordinary  form  in  having  the  pigmented  hnes  on  the 
thorax  of  a  pm:e  white  colour  in  place  of  being  some  shade 
of  yellow,  was  fomid  on  the  South  Spit,  Puffin  Island,  in 
January,  1888. 

Perophora  listeri,  Wiegmann. 

We  had  previously  obtained  this  species  only  from  the 
Isle  of  Man.  Shortly  after  the  publication  of  the  First 
Report,  however,  we  dredged  some  colonies  during  the 
cruise  of  the  "  Hyaena,"  along  the  north  coast  of  Anglesey 
(the  locality  in  which  it  was  found  by  Edward  Forbes 
and  McAndrew  in  1843),  in  May,  1886;  and  we  also 
dredged  some  fine  colonies,  attached  to  Hydrallmania 
falcata,  on  the  "  Weathercock  "  expedition  of  September, 
1886,  about  twenty  miles  S.E.  of  the  Isle  of  Man,  from  a 
depth  of  twenty-five  fathoms. 

Family.     Ascidiid^, 

In  1882,  in  the  "Challenger"  Report,  I  divided  this 
family  into  three  sub  -  families  : — the  Hypobythinae,  the 
Corellinse  and  the  Ascidinae.  Roule  subsequently  formed 
two  sections,  the  Cionae  and  the  Phallusias  in  the  last 
sub-family.  The  Cionae  includes  the  genera  Ciona  and 
Bhopalona,  and  the  Phallusiae  the  genera  Ascidiella, 
Ascidia  and  Phallusia. 

ASCIDIN^. 

Ciona  intestinalis,  Linn. 

This  species  was  recorded  in  our  former  report  from 
Hilbre  Island  and  the  Isle  of  Man.  It  has  since  been 
found  as  follows  : — 

During  the  "Weathercock"  expedition  of  1886,  about  a 
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dozen  large  specimens  were  dredged  from  twentj'  fathoms, 
about  twenty  miles  S.E.  of  the  Isle  of  Man.  In  January, 
1888,  a  specimen  was  collected  on  the  shore  at  Puffin 
Island.  In  the  dredgings  made  from  the  "Hyaena,"  on 
May  '20th,  1888,  between  the  Calf  and  Port  Erin,  several 
specimens  were  obtained  from  a  depth  of  twenty  fathoms. 
Some  of  these  were  very  transparent. 

A  number  of  very  large  specimens  were  dredged  in 
November,  1888,  from  a  trawler,  at  about  twenty  miles 
north  of  Puffin  Island,  depth  twenty  fathoms.  These  last, 
and  also  the  "Weathercock"  specimens  obtained  from  the 
centre  of  the  Irish  Sea,  are  very  fine,  some  of  them 
extending  to  8  cm.  in  length,  and  have  a  very  powerful 
muscular  system.  The  longitudinal  muscle  bands  of  the 
mantle  are  especially  large,  and  the  anterior  ends  of  the 
specimens  are  more  completely  retracted  than  I  have  ever 
seen  before,  being  invaginated  to  such  an  e.vtent  that  a 
deep  pit  is  formed,  at  the  bottom  of  which  are  found  two 
small  pits  formed  by  the  branchial  and  atrial  siphons 
having  been  turned  completely  outside  in  (see  Pi.  XHI.. 
fig.  13). 

In  some  of  the  specimens  the  colour  (jf  the  pigment 
lias  not  been  changed  by  the  alcohol,  and  the  ocelli  are 
still  bright  rm\.  (Jne  has  a  specimen  of  Siuicavu  rmjosa 
partly  imbedded  in  the  test  ;  the  Mollusc  usually  found 
in  Ascidians  is  Modudaria  marmorata. 

Many  of  these  specimenH  might  be  referred  to  Koulc's 
sub-genU8  Pleurociona*  as  thc-y  lie  flat  and  arc  attached 
to  large  Khells  or  other  objects  along  the  greater  part  of  the 

•  Kotilc,  "H'-vUioti  ilrjd  eM])V-ccii  <lc  I'linllnniivl^'cii  «le«  CotcH  (1<>  I'rovt'iict'," 
Hpfiifil  /<rMil«j(i.|iii-  .Siii^M-,  t.  iji.,  no.  2,  p.  'J.'{1»,  IHHO,  Roiili-  (IfwrilwH  a  new 
)H>i.«ir<,  I'Uur'Xt'inii  nlimrdti,  wliirli  n](|MiirN  to  ilifFt^r  littlo  if  iit  nil  from  ('inna 
inlfMinalU.  RcMidm  the  comlitioii  of  HttArliinctit  of  the  IxMly,  the  iiicinliranu 
whi<-h  M>|i«ratc«  thn  vIv«t»  froin  th^  iMTihraiirliinl  cnvily  Ih  Haiil  in  I'lruntrionn 
to  hv  obli<|uo  in  \t\%cv  of  ixriivnilicuUr  to  thi;  lonf^tmiinal  bxIn  of  the  IxxJy. 
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left  side  of  the  body.  In  some  cases  the  test  is  prolonged, 
especially  at  the  posterior  end,  to  form  extensive  expan- 
sions, and  stolon-like  processes. 

Most  of  these  specimens  of  Ciona  intestinalis  have  their 
branchial  sacs  infested  with  the  parasitic  Copepoda  Noto- 
delphys  allmani  and  Doropygus  piilex. 

Mr.  Henry  Thomas  of  Llandudno  has  kindly  sent  me 
a  number  of  specimens  of  this  species  which  he  found 
growing  on  the  sides  of  the  plunge  bath  in  the  Llandudno 
Hydropathic.  Some  of  these  specimens  were  of  very  large 
size,  one  of  the  largest  observed  by  Mr.  Thomas  measuring 
over  four  inches  in  length.  Specimens  of  over  two  inches 
long  have  grown  on  the  sides  within  a  month  from  the 
emptying  and  scrubbing  of  the  bath.  This  gives  some 
idea  of  the  rate  of  growth  of  this  species. 

Ascidia  mentula,  O.  F.  Miiller. 

In  the  former  report  this  species  was  only  recorded  from 
the  Isle  of  Man  on  the  authority  of  Forbes.  The 
L.M.B.C.  dredged  it  from  a  depth  of  twenty  fathoms  off 
Port  Erin,  on  May  20th,  1888,  during  the  cruise  of  the 
"  Hysena."  The  test  is  irregular  in  form  and  encloses 
several  large  specimens  of  Modiolaria  marmurata.  The 
tentacles  are  rather  abnormal,  being  very  short  and  stout, 
but  tapering  rapidly.  A  large  Amphipod  was  found  in  the 
branchial  sac,  and  a  number  of  specimens  of  the  parasitic 
Copepod  Botachus  cylindratus  were  obtained  in  the  peri- 
branchial  cavity. 

Ascidia  pleheia,  Alder. 

This  species  had  been  found  by  the  L.M.B.C.  in  1885 
off  the  south  end  of  the  Isle  of  Man,  and  it  has  since  been 
dredged  again  in  the  same  locality,  off  the  Calf,  twenty 
fathoms,  during  the  cruise  of  the  "  Hyaena,"  on  May  20th, 
1888,    and  also  off  the  north  coast  of  Anglesey,  where 
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several  specimens  were  obtained  durin^j  the  "  Hya?na " 
expedition    of  1886. 

One  of  the  specimens  dredged  off  the  Calf  of  Man 
resembles  Ascidia  depressa  in  external  form,  being  flattened 
and  elongated  and  attached  by  the  whole  length  to  a  shell. 
Some  of  these  specimens  are  of  a  rich  brown  colour,  not 
only  on  the  outside,  but  also  in  the  mantle,  branchial  sac 
and  viscera. 

The  nerve  ganglion  in  this  species  is  placed  far  behind 
the  dorsal  tubercle,  consequently  this  species  may  be 
referred  to  the  genus  Ascidia  in  the  limited  sense  employed 
by  Roule,  and  which  will  be  referred  to  below.  The 
tentacles  are  in  nearly  all  specimens  placed  distinctly 
in  two  rows,  the  smaller  ones  being  inserted  on  a  line 
anterior  to  the  rest.  There  are  seventy-two  tentacles  in 
all,  eighteen  large,  eighteen  medium  sized,  and  thirty-six 
small. 

In  one  of  the  specimens  from  the  Isle  of  Man  there  is 
no  dorsal  tubercle  m  the  large  triangular  peritubercular 
area,  but  there  are  a  number  of  small  rounded  secondary 
apertures  of  the  duct  from  the  subneural  gland  into  the 
peribranchial  cavity. 

The  specimens  from  near  the  Calf  of  Man  contained  in 
t\uir  branchial  sacs  some  Co[)epc)da  whicli  Mr.  Isaac  C. 
TiioMipson  has  identifiud  as  Durupygusporicauda^  D.pulex, 
and  Botachus  cylindratuH.  The  latter  was  present  in 
large  numbers  both  in  the  branchial  sac  and  in  the  prri- 
branchial  cavity,  and  ii<lh<-i<<|  firmly  tn  tli(^  walls  Ity  IIk 
lionkcrl  ;i|(pfii(l,ir^'<s. 

Asridicllu  vcnotiii,  (J.  F.  Miiller. 

This  Hp(!cie8,  the  Asriditt  vcnosa,  or  I'ludlnsia  veuosd  of 
most  authors,  is  an  addition  to  our  fauna.  Two  large 
specimens  and  a  small  one  were  dredged  from  the  "  ilyiiiia' 
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between  Port  Erin  and  the  Calf,  depth  twenty  fathoms, 
on  May  20th,  1888.  Each  specimen  had  a  large  Amphipod 
{Leucothoe  spinicarpa,  Abildg.)  in  the  branchial  sac. 

Roule*  in  1884  proposed  that  the  large  and  well-known 
genus  Ascidia  {==^  PhaUusia,  Savigny)  should  be  broken 
up  into  three  smaller  genera  which  he  named  Ascidiella, 
Ascidia  and  PhaUusia.  He  took  as  the  type  of  the  last 
Cuvier's  Ascidia.  mamillata,  characterized  by  having  the 
branchial  sac  reduplicated  at  its  posterior  end;  while  he 
separated  the  two  former  groups  by  two  chief  features,  viz- 
(1)  the  anterior  position  of  the  nerve  ganghon  close  to  the 
dorsal  tubercle  in  Ascidiella,  and  (2)  the  absence  of  a  dorsal 
lamina  posterior  to  the  oesophageal  aperture  in  the  same 
genus. 

I  believe  that  these  are  to  a  certain  extent  natural 
groups,  and  I  have  decided  to  adopt  them  here ;  but  I  must 
point  out  that  while  PhaUusia  is  quite  distinct,  Ascidia 
and  Ascidiella  are  not  so  easily  distinguished  as  Koule 
supposes,  and  his  definitions  will  have  to  be  shghtly 
altered  if  they  are  to  have  a  more  extended  application 
than  to  the  Ascidians  of  the  coast  of  Provence.  For 
example  the  present  species,  which  I  now  place  as  an 
Ascidiella,  while  it  has  the  gan;:;lion  placed  close  to  the 
dorsal  tubercle,  possesses  at  the  same  time  a  well  developed 
prolongation  of  the  dorsal  lamina  behind  the  CBSophageal 
aperture,  and  would  consequently  not  find  a  place  in  any 
one  of  the  three  genera  as  defined  by  Koule.  +  I  propose, 
then,  to  modify  Koule's  generic  characters  by  leaving  the 
condition  of  the  dorsal  lamina  out  of  consideration,  and  to 
be  guided  in  arranging  the  species  by  the  position  of  the 
nerve  ganglion  alone. 

*  "Recherches  sur  les  Ascidies  simples  des  cotes  de'  Provence,"  Ann.  du 
Miisee  de  Marseille,  Zoologie,  t.  ii.,  mem.  i. 

t  Loc.  ciL,  and  Recueil  Zoologitiue  Suisse,  t.  iii.,  no.  2,  p.  214,  1886. 
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Ascidiella  virginea,  0.  F.  Miiller. 

This  is  probably  the  commonest  species  of  Ascidiaii  in 
this  neighbourhood.  It  has  been  found  since  the  former 
report  as  follows : — 

Several  specimens  adherin^^  to  HydraJJuiania  faJcata 
were  dredged  off  the  north  coast  of  Anglesey,  in  the 
"Hyaena"  expedition  of  1886.  Half-a-dozen  were  dredged 
from  the  centre  of  the  Irish  Sea,  in  the  "Weathercock" 
expedition  of  188G.  One  specimen  attached  along  its  left 
side  to  Zoophytes  was  collected,  about  half-tide,  at  the  N.E. 
end  of  Puffin  Island,  on  December  3rd,  1887.  Specimens, 
some  of  them  attached  to  Hydrallmania  falcata  by  a  very 
small  area,  were  dredged  off  the  N.W.  side  of  Puflin  Island 
in  February,  1888.  It  was  also  found  at  the  N.E.  end  of 
Puffin  Island,  at  extreme  low  water,  in  February,  1888. 
It  is  found  under  .stones  on  the  South  Spit,  Puffin  Island, 
at  spring  tides.  Several  specimens  were  dredged  off  Port 
Erin  in  the  "Hyaena"  cruise  of  May,  1888;  and  finally 
one  was  obtained  under  a  stone  at  low  tide,  at  Hilbre 
Island,  on  March  2nd,  1889. 

Many  of  these  specimens,  especially  those  from  between 
tide  marks,  are  flat,  and  attached  by  tlie  left  side,  have  the 
apertures  close  together,  and  bear  a  strong  resemblance 
to  Ascidiella  scabra,  a  spi-cies  which  I  am  inclined  to 
regard  as  the  shore  variety  of  A.  virginea.  Koulc  has 
pointed  out  tliat  at  Marseilles  A.  scahni  is  viiriiihlc,  iiiid 
passes  into  the  varieties  of  A.  aapersa.  IMicre  is  no  doubt 
that  several  of  these  smaller  species  o{  Ascidiella  arc  \('iy 
closely  related  forms,  and  are  very  variabli-. 

Many  of  the  specimens  of /I .  i'/r////tcr/  collected  in  this 
neighbourhood  are  very  much  infested  witii  Modiidaria 
marmorafa,  as  many  as  six  large  specimens  being  sonu;- 
tinaes  found  in  one  tcrst.  I  find,  however,  very  few  parasitic 
Copepoda  in  the  branchial  sac,  possil)ly  on  iucouiit  of  the 


252  LIVERPOOL    BIOLOGICAL    SOCIETY. 

numerous  closely-placed  tentacles.  In  CioJia  intestinalis , 
the  next  commonest  species,  Copepoda  are  abundant  in 
the  branchial  sac.  There  is  a  great  deal  of  opaque  white 
pigmentation  in  the  mantle  and  branchial  sacs  of  many  of 
the  specimens  from  round  Puffin  Island,  and  most  of  them 
have  the  stomach  and  intestine  distended  with  fine  mud, 
while  the  tentacles  and  vessels  of  the  branchial  sac  are 
coated  with  the  same,  showing  the  muddy  condition  of  the 
water  in  which  the  animals  live. 

The  dorsal  tubercle  is  very  variable  in  this  species  ;  one 
specimen  from  Puffin  Island  has  it  of  elliptical  form,  the 
horns  having  united  anteriorly. 

Ascidiella  scahra,  0.  F.  Miiller. 

This  is  a  species  which  I  regard  with  a  certain  amount 
of  doubt.  Some  specimens  found  on  the  shore  at  Puffin 
Island  may  either  belong  here  or  to  the  last  species. 

Two  small  specimens  of  AsciclieUa  obtained  at  Groudle 
Bay,  Isle  of  Man,  by  Mr.  Clubb,  most  probably  belong 
here.  Their  dorsal  tubercles  are  very  like  those  oi  Ascidia 
plebeio,  but  there  are  no  papillge  in  the  branchial  sacs,  and 
their  nerve  ganglions  are  placed  far  forward,  close  to  the 
dorsal  tubercle.  The  branchial  sac  contained  a  parasitic 
Copepod,  Doropygus  pulex. 

A.  specimen  found  by  Mr.  Henry  Thomas  in  the  plunge 
bath  at  Llandudno  Hydropathic,  along  with  a  number  of 
specimens  of  Clona  intestinalis,  appears  to  be  referable  to 
the  present  species.  It  is  an  abnormal  specimen,  as  it  has 
two  atrial  apertures  placed  side  by  side  on  distinct  atrial 
siphons.  They  are  almost  of  the  same  size,  and  are  each 
six-lobed.  This  is  an  interesting  case  of  the  persistence 
of  an  early  post-larval  character. 

Ascidiella  aspersa,  0.  F.  Miiller. 

A  few  specimens  of  this  species  were  dredged  off  the 
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south    end    of    the   Isle   of    Man    during   the    "Hytena" 
expedition  of  18SS. 

COKELLIXJi. 

Corella  parallclogranima,  0.  F.  Muller. 

A  number  of  specimens  of  this  form,  our  only  repre- 
sentative of  the  sub-family  Corellinae,  were  dredged  from 
the  "Hyai'na'"  on  May  '20th,  1888,  between  the  Calf  and 
Port  Erin,  from  a  depth  of  twenty  fathoms.  Some  of  thcni 
were  adhering  to  the  tests  of  Ascidiella  virginea. 

Family.     Cynthiid^. 

In  the  "Challenger"  lieport  I  divided  this  family  into 
the  three  bub-faniilies  Boltenina.',  Styelinu>  and  Cynthinic. 
We  have  no  British  representative  of  the  Bolteuinaj. 

SXYELINiE. 

Stijela  (jrossularia,  van  Beneden. 

In  the  former  report  this  species  was  recorded  Irum  the 
Menai  Straits  and  the  Isle  of  Man.  It  has  since  been 
found  as  follows: — In  various  dredgings  along  the  north 
coast  of  Anglesey  during  the  cruise  of  the  "Hya-na"  in 
1880;  in  the  "  Weathercock"  expedition,  September,  1880 
(on  Pecten  opercularis)  ;  under  stones  on  the  North  Spit, 
PulVin  Island,  June  11th,  1887,  and  July  21tli.  l8fS8;  off 
the  south  end  of  the  Isle  of  Man,  bL-lwcen  tlu;  Calf  and 
I'ort  Erin,  in  several  hauls  of  the  dredge  from  the 
"Hyajua,"  May  20th,  1888,  depth  twenty  fathoms. 

These  lost  Hpcciinens  were  of  tjje  small,  ll;it,  iijist*  r-like 
form,  but  many  of  those  obtained  off  Anglesc;y  from  llio 
"  Ilyji-na,  '  in  1880,  were  elongated  antenj-posteriorly,  and 
were  cloHcly  crowded  together  ow  aggregated  niasses  of 
sand  grains  and  shell  fragments,  while  others  (obtained  at 
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the  same  time,  attached  to  Mytilus  edulis  and  M.  modiolus 
and  to  the  test  of  Polycarpa  pomaria,  were  of  the  depressed 
form. 

Polycarpa  pomaria,  Savigny. 

Only  a  single  specimen  of  this  species  had  been  recorded 
before  from  the  district.  It  has  since  been  taken  on  three 
occasions.  One  large  specimen  was  dredged  off  the  north 
coast  of  Anglesey  in  the  "  Hyaena"  cruise  of  1886:  a  small 
specimen  was  collected  at  Hilbre  Island  on  June  4th,  1887; 
and  half  a  dozen  large  specimens  and  some  small  ones  were 
obtained  in  the  dredgings  from  the  "Hyaena"  between  the 
Calf  and  Port  Erin  in  May,  1888,  depth  twenty  fathoms. 

These  last  are  very  much  mis-shapen  from  containing 
large  specimens  of  Modiolaria  marmorata,  but  had  no 
parasitic  Amphipoda  or  Copepoda  in  their  branchial  sacs, 
with  the  exception  of  one  specimen  of  probably  a  new 
species  of  Doropygus,  a  specimen  of  which  was  also 
obtained  along  with  a  Doropygus  normani  in  the  branchial 
sac  of  a  Styela  rustica  dredged  off  Skate  Island  in  Loch 
Fyne. 

Polycarpa  rustica,  Linn. 

A  specimen  of  this  species  was  collected  at  Puffin  Island 
on  July  24th,  1888. 

Cynthin^. 

Cynthia  echinata,  Linn. 

A  single  small  specimen  of  this  beautiful  species  was 
dredged  from  the  "Hyaena,"  on  May  20th,  1888,  between 
the  Calf  and  Port  Erin,  from  a  depth  of  twenty  fathoms. 
It  is  new  to  the  fauna,  not  having  been  taken  in  the 
L.M.B.C.  district  before,  and  it  is  our  only  representative 
of  the  sub-family  Cynthinse. 
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Family.     Molgulid^. 

Eugijra  glutinans,  Moller. 

Several  specimens  were  dredged  in  Port  Soderick  Bay, 
Isle  of  Man,  by  Mr.  Clubb,  in  August,  188G. 

A  curious  abnormality  was  noticed  in  the  branchial 
sac  of  one  individual,  the  spirally  coiled  stigmata  being 
interrupted  down  one  of  the  angles  in  the  case  of  several 
meshes.     One  of  these  is  figured  on  Plate  XIII.  (fig.  14). 

Molgula  occulta,  Kupfifer. 

A  dozen  specimens,  large  and  small,  were  dredged  by 
Mr.  Clubb,  in  Port  Soderick  Bay,  Isle  of  Man,  in  August, 
1886. 

Molgula  citrina,  Alder  and  Hancock  (PI.  XIII.,  figs.  7  to  12). 

This  species  was  named  and  briefly  described,  as  to  its 
external  appearance,  by  Alder,*  in  1848.  So  far  as  I  am 
aware,  it  has  not  been  recorded  or  referred  to  for  ow.v  forty 
years.  The  mode  of  attachment  by  the  posterior  end  and 
part  of  the  left  side,  the  smooth  test  free  from  sand,  the 
prominent  apertures,  the  translucent  amber  colour,  and 
the  orange  mark  caused  by  the  viscera  showing  through, 
are  all  characteristic  features  by  which  the  species  can  be 
recognised. 

Alder  and  Hancock's  specimens  were  obtained  "on 
the  under  side  of  stones  between  tide-marks,  Cullercoats 
and  \\'hitley,  not  common."  I  have  found  it  dining 
the  last  few  years  on  tlie  W'ardii;  shon;,  near  (irant(jn, 
Firth  of  Forth ;  at  Loch  Uanza,  Arran  ;  on  the  soutli-west 
coaHt  of  Bute;  and,  in  tlic  LMHC.  distric^t,  at  Piilhn 
iHJand,  on  the  lieiicon  Uocks,  on  Jiuk!  2(5th  and  .Inly  ."ird, 
I8^l7,  on  June  17th  and    iHth,  18«8,  and   May  2(itli,  1H8'.); 

•Cat.  of  th<T  Moll,  of  NortliiiiritK-rlanil  nn.l  Dmliiini,  I'iuiik.  T\  inMiilc  Xut-.. 
Field  Club,  vol.  i.,  |<.  104. 
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and  on  the  North  Spit,  on  July  24th,  1888.  Alder  gives  the 
size  as  three-eighths  of  an  inch.  Most  of  the  specimens 
at  Puffin  Island  are  rather  smaller,  about  quarter  of  an  inch 
to  five-sixteenths  in  length,  but  I  have  one  which  measures 
even  in  the  contracted  state,  fully  half  an  inch  (13  mm.) 
in  its  dorso- ventral  extent. 

The  obliquity  of  the  plane  of  attachment  (PI.  XIII., 
fig.  8,  ad.)  is  a  constant  character,  the  flattened  area  being 
not  only  more  on  the  left  side  than  on  the  right,  but  also 
more  dorsally  than  ventrally  so  that  the  branchial  aperture 
projects  more  freely  than  the  atrial  does.  This  appears  to 
be  solely  a  littoral  species,  as  I  have  never  taken  it  except 
between  tide  marks.  It  is  found  generally  under  large 
stones  close  to  low  water  mark.  In  its  external  appearance 
from  the  absence  of  any  coating  of  sand  or  shell  fragments 
it  is  very  unlike  a  Molgida,  and  has  probably  been  often 
mistaken  for  the  young  of  an  Ascidia,  such  as  A.  scahra. 
An  examination  of  the  apertures,  however,  shows  at  once 
that  it  belongs  to  the  family  Molguhdae  (PI.  XIII. ,  figs. 
7  and  8). 

As  in  the  original  account  of  this  species  only  the 
external  appearance  is  referred  to,  I  shall  add  here  the 
characters  of  the  internal  organs  so  as  to  complete  the 
necessary  description  of  the  species: — 

The  Test  is  thin,  but  cartilaginous  like  that  of  an  Ascidia. 
It  is  semi-transparent,  and  has  no  encrusting  sand. 

The  Mantle  is  fairly  muscular,  but  has  none  of  the 
peculiar  short  fusiform  muscle  bundles  usually  found  in  the 
Molgulidse,  except  to  a  slight  extent  at  the  sides  of  the 
endostyle.  The  branchial  and  atrial  sphincters  are  very 
strong. 

The  Branchial  Sac  has  seven  folds  on  each  side.  These 
are  all  much  of  the  same  size,  and  have  three  to  five 
internal  longitudinal  bars  each  (PI.  XIII. ,  fig.  9,  br.f.).   The 
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vessels  are  relatively  lar^je.  The  stigmata  are  few,  and  are 
an-anged  so  as  to  form  well  developed  spirals.  There  are 
a  large  number  of  very  delicate  membranous  connections 
between  the  vessels.  Some  of  these  are  very  wide  and 
break  up  the  stigmata  considerably  (PI.  XIII.,  fig  9). 

The  Endostyle  is  large  and  conspicuous. 

The  Dorsal  Lamina  is  a  narrow  plain  membrane. 

The  Tentacles  are  very  large.  There  are  about  sixteen 
altogether :  they  are  of  two  sizes  placed  larger  and  smaller 
alternately.  The  smaller  ones  are  about  one-third  of  the 
size  of  the  larger  (PI.  XIII.,  tig.  10).  The  latter  are  very 
much  branched,  and  the  numerous  minute  twigs  are  all 
slightly  knobbed  at  their  ends. 

The  Dorsal  Tubercle  has  a  simple  horse-shoe  shape  with 
the  opening  turned  to  the  side.  It  lies  in  a  deep  peri- 
tubercular  area  (PI.  XIII.,  fig.  11). 

The  specimens  from  Pufiin  Island  contain  embryos  and 
tailed  larvjo  in  their  peribranchial  cavities.  The  larva- 
have  a  well  developed  tail,  and  a  single  pigmented  sense- 
organ  (Pi.  XIII.,  fig.  12). 

Molfjula  hancocki,  n.  sp.  (PI.  XIll.,  figs.  1  to  (3). 

External  Appearance :  Shape  ovate,  elongated  antero- 
posteriorly,  scarcely  compressed;  posterior  end  tapering 
into  a  mass  of  matted  hair-like  filaments.  Apertures  at 
the  anterior  end,  near  one  another,  shghtly  promiiiciit. 
Slightly  covered  with  sand  anteriorly,  more  closely  cn- 
encrusted  in  its  posterior  half  (PI.  XIII.,  fig.  1).  Colour 
lightish  yellow.  Length  P5  cm.  Breadth  1  cm.  Thickness 
B  nun. 

The  Test  is  fairly  thick  in  its  posterior  i)art,  thinncM- 
anteriorly;  it  is  smooth  and  glistening  on  its  iuin'V  surface. 
The  prolongations  of  the  test  to  which  sand  grains  arc 
attached  are  long  and  closely  placed  at  tin;  |)o.st«!rior  end, 
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but  short,  unbranched  and  scattered  over  the  rest  of  the 
surface  (PL  XIII.,  fig.  4).  There  are  a  few  small  sparingly 
branched  vessels  with  elongated  slightly  dilated  ends 
(PI.  XIII.,  fig.  3,  v.).  The  test  in  thin  sections  shows  a 
clear  slightly  fibrillated  matrix  in  which  a  few  test  cells  are 
scattered. 

The  Mantle  is  not  adherent  to  the  test  except  at  the 
apertures.  It  is  moderately  thick.  The  interlacing  muscle 
bands  are  slender,  but  numerous.  On  the  left  side  of  the 
body,  over  the  viscera,  they  are  very  delicate.  The  siphons 
are  rather  large  and  muscular. 

The  Branchial  Sac  has  five  folds  on  each  side.  They  are 
all  of  the  same  size,  and  bear  each  three  or  four  internal 
longitudinal  bars  on  the  surface.  The  stigmata  are  not 
very  much  curved,  and  in  some  places  are  quite  straight 
(PI.  XIII.,  fig.  5,  sg.). 

The  Dorsal  Lamina  is  a  plain,  short,  wide  membrane 
with  an  irregular  free  edge. 

The  Tentacles  are  eight  large  and  eight  smaller  alter- 
nating, and  a  few  very  small  ones  placed  irregularly. 

The  Dorsal  Tubercle  has  a  simple  circular  or  quadrangular 
opening  (PI.  XIIL,  fig.  6,  cL  t.). 

A  single  specimen  of  this  new  species,  which  I  name 
in  honour  of  Albany  Hancock,  who  was  a  distinguished 
investigator  of  the  British  Tunicata,  was  dredged  from 
a  depth  of  twenty  fathoms,  at  about  twenty  miles  S.E. 
of  the  Isle  of  Man,  in  the  "Weathercock"  expedition 
of  September,  1886.  It  may  have  been  attached  by  the 
matted  fibres  at  the  posterior  end  of  the  test.  Most  of  the 
adhering  sand  grains  are  behind  the  middle  of  the  body. 
At  first  sight  it  seems  as  if  there  were  no  hair-like 
processes,  and  that  the  sand  was  attached  directly  to  the 
test,  but  on  scraping  away  some  of  the  encrusting  grains 
it  is  seen  (see  PI.  XIII.,  fig.  4)  that  a  comparatively  small 
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number  of  short  unbraiiched  filaments  are  present.  The 
branchial  and  atrial  apertm-es  are  slight  prominences. 

In  external  appearance  (PI.  XIII.,  fig.  1)  this  species  is 
not  milike  Polijcarpa  comata,  with  which  it  has,  however, 
no  close  relationship.  The  body  when  removed  from  the 
test  is  of  romided  outline.  The  left  reproductive  mass, 
nearly  enclosed  in  the  very  long  curved  intestine,  is  seen 
on  the  left  side  (PI.  XIII. ,  fig.  2,  g.);  while  the  other 
reproductive  mass,  the  renal  organ  and  the  heart,  lie  upon 
the  right  side  of  the  body. 

In  possessing  only  five  folds  on  each  side  of  the 
branchial  sac,  this  species  dififers  from  most  members  of 
the  genus  Molgula  and  agrees  with  Molgula  (Pera)  chrijs- 
tallina*  Moller,  from  which  species,  however,  it  differs 
totally  in  external  appearance  and  in  the  condition  of 
the  test. 

The  dorsal  tubercle  (PI.  XIII.,  fig.  6)  is  in  that  in- 
teresting, simple  condition  which  I  first  described!  in  the 
cases  of  Molgula  pyri/ormis  and  Eugyra  kerguelcnensis, 
and  which  has  since  been  found  in  the  case  of  several  other 
species. 

The  alimentary  canal  is  very  long,  and  is  closely  folded 
upon  itself  throughout  the  whole  length  (I'l.  XI 11.,  fig. 
2,  i.).  The  stomach  is  very  far  forward,  and  the  double 
intestinal  loop  is  bent  vcntrally  anteriorly  and  then 
dorsally. 

•  For  a  ilej»crijitioii  of  tliU  himmIch  hhk  Truu»te<lt,    Viil.    Mi'.l.l.  Nut.    F<ir. 
Ko|iculiagcii,  1879-80,  \>.  '2,1  ;  fiii"l  for  a  tif^iiru  m-c  Vtnill,  Aiinr.  .lour.  .Sc.  mnl 
ArU,  187'J,  i>I.  viii.,  fig.  9. 

t  Zool.  C'hall.  Y\x\»A.,  KviMjrt  uii  Tuiii<;aUi,  jiarl  i.,  i«i>.  7'J  uiwl  HI,  jil.  vi., 
figw.  3  and  0. 
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Explanation  of  Plate  XIII. 

Figs.  1  to  6,  Molgula  hancocJci,  n.  sp. 

Figs.  7  to  12,  Molgula  citrina,  Aid.  and  Hanc. 

Fig.  13,  Ciona  intestinalls ,  Linn. 

Fig.  14,  Eugijra  glutijians,  Moller. 

ad.     Adhering  area.  i.      Intestine. 

at.     Atrial  aperture.  i.l.    Internal  longitudinal  bar. 

br.f.  Fold  of  branchial  sac.  p.p.  Peripharyngeal  band. 

d.l.    Dorsal  lamina.  sg.    Stigmata. 

d.t.    Dorsal  tubercle.  st.     Stomach. 

g.       Eeproductive  gland.  v.      Vessel  of  test. 

Molgula  hancochi,  n.  sp.,  natural  size,  from  the 
right  side. 

Part  of  left  side  of  same,  with  test  removed  to 
show  the  viscera,  slightly  enlarged. 
Section  of  test  of  same,  highly  magnified,  S.  :^  in. 
Part  of  outside  of  test,  showing  the  short  pro- 
cesses and  sand  grains,  magnified,  S.  1  in. 
Part  of  branchial  sac  from  the  inside,  magnified, 
Swift's  1  inch  objective. 

Dorsal  tubercle  and  neigbouring  parts,  magnified, 
S.  1  in. 

Molgula  citrina,  Alder  and  Hancock,  natural  size, 
from  the  right  side. 

The  same  from  the   anterior  end,  showing  the 
area  of  attachment  {ad.). 

Part  of  the  branchial  sac  from  the  inside,  mag- 
nified, S.  1  in. 

Fig.  10.    A  large  and  a  small  tentacle,  magnified,  S.  1  in. 

Fig.  11.    The  dorsal  tubercle  and  neighboming  parts,  mag- 
nified, S.  1  in. 

Fig.  12.    The  tailed  larva  of  Molgula  citrina,  magnified,  S.  1. 

Fig.  13.    Diagram  showing  the  inversion  of  the  anterior  end 
of  Ciona,  natural  size. 

Fig.  14.   Part  of  an  abnormal  mesh  of  the  branchial  sac  of 
Eugijra  glutinans. 
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REPORT  on  the  SEALS  and  WHALES  (Pinnipedia 
and  Cetacea)  of  the  L.M.B.C.  DISTRICT. 

By  Thomas  J.  Moore,  Corr.  Merab.  Zool.  Soc.  Lend., 

CCBATOR   OP   THE   PEEK   PUBLIC   MUSEUM,   LIVERPOOI.. 

[Read  10th  May,  1SS9.] 

Part  I.     Seals  : — 

In  the  second  edition  of  Bell's  "British  Quadrupeds" 
(Van  Voorst,  1874),  six  species  of  Seals,  including  the 
Walrus,  are  enumerated  as  having  occurred  on  the  coasts 
of  Great  Britain  and  Ireland.  Two  of  these,  the  Hooded 
Seal  and  the  Grey  Seal,  have  occurred  in  the  Mersey, 
are  preserved  in  the  Liverpool  Museum,  and  came  under 
my  own  personal  observation  as  recorded  below.  Other 
notices  of  Seals  in  our  district  are  few,  vague  and  misatis- 
factory.  Byerley,  in  his  "Fauna  of  Liverpool,"  1854, 
p.  7,  mentions  only  one,  Phoca  vituUna,  tlic  Common  Seal 
or  Sea-Calf,  as  having  occurred  occasionally  in  the  Dee 
and  Mersey,  and  neighbouring  parts  of  the  coast.  Dr. 
Cuthbert  Collingwood,  in  his  carefully  compiled  paper  on 
"  The  Historical  Fauna  of  Lancashire  and  Cheshire," 
says:*  "Seals  have  occasionally  come  up  our  rivers.  Dr. 
Leigh  mentions  a  Sca-Calf  Seal  as  taken  in  the  Ribble  ; 
and  Pennant  (Zool.,  vol.  i.,  p.  177)  describes  a  Pied  Seal 
{Phoca  hirolor),  of  which  he  says,  'this  I  saw  at  Chester  ; 
it  was  taken  near  that  city  in  May,  170G.'"  ^J'o  this 
Collingwood  adds,  "This  appears  to  liiivc;  been  :ui  indi- 
vidual of  the  species  Motiachus  albiventer  (Gray,  Mus, 
Catal.),  a  rare  Mediterranean  species,  of  which  this  is 
the   only   specimen    recorded    as    captured    upon    Jiritish 

•  Proc.  Lit.  and  Tbil.  Soc.  L'pool,  1804. 
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coasts."     Much  stress,  however,  must  not  be  laid  on  these 
conclusions. 

For  the  correct  determination  of  Seals,  examination  and 
comparison  of  their  skulls  are  absolutely  necessary.  The 
colour  of  the  fur  varies  much  in  individuals,  and  in  the 
Harp  Seal  more  than  in  any  others.  In  this  species  the 
adult  male  has  a  black  face  and  a  black  harp-like  figure  on 
its  back,  whence  its  name.  In  the  female  this  is  with  the 
face  brown  and  less  well  defined;  immature  specimens  are 
mottled  with  greyish  black  spots,  and  the  young  cubs  are 
creamy  white.  These  differences  are  well  displayed  in  the 
Museum  series  of  specimens  from  Newfoundland,  presented 
by  Messrs.  Bowring,  and  arranged  in  a  characteristic 
group.  An  examination  of  the  skulls  from  these  individuals 
at  once  shows  their  identity.  This  difficulty  in  determina- 
tion applies  with  much  force  to  attempts  to  make  out  the 
species  described  or  even  figured  by  the  older  authors,  and 
was  much  felt  by  the  late  Dr.  J.  E.  Gray,  in  cataloguing 
the  rich  collections  of  the  British  Museum  under  his  care. 
He  set  to  work  with  characteristic  energy  to  work  out  both 
the  skins  and  skulls,  giving  a  great  impetus  both  to 
collectors  and  describers,  and  inaugurating  a  new  era. 
Previously  confusion  was  inevitable,  for  those  whose 
knowledge  was  based  on  personal  observation  of  the 
creatures  in  life,  however  wide  and  accurate,  being  cut  off 
from  access  to  the  observations  recorded  in  books  were  at 
great  disadvantage  in  making  their  observations  accurately 
known,  while  those  with  the  fullest  command  of  book 
knowledge  had  but  scant  opportunities  of  studying  from 
living  creatures  in  their  natural  state.  These  remarks 
apply  with  even  greater  force  to  the  study  of  the  Cetacea 
with  respect  to  which  Dr.  Gray  also  applied  himself  with 
similar  zeal,  though  not  always  with  equal  success. 

To  return  to  the  Seals:    in  the  absence  of  published 
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notes  on  their  occuiTence,  I  applied  to  Mr.  Alfred  0. 
Walker,  late  of  Chester,  who  has  long  taken  a  keen 
interest  in  the  marine  zoology  of  the  district,  and  he  writes 
me,  May  7th,  1889,  "I  have  occasionally  heard  of  Seals 
being  taken  in  the  Dee  and  Mersey,  but  have  never  seen 
them,  and  can  give  you  no  information  as  to  species."  I 
cannot  find  a  record  of  the  Common  Seal,  Phoca  vitulina, 
even  as  a  visitor,  though  many  particulars  are  noted  of  it 
\-isiting  the  Scotch  and  Irish  coasts.  Its  extreme  shyness, 
and  the  vast  increase  in  shipping  are,  doubtless,  the  causes 
of  its  absence  here. 

PINNIPEDIA. 
Family.     PnociDiE. 

Phoca  grcenlandica,  Fabr. 

A  specimen  identified  as  the  Harp  Seal  by  Sir  William 
Turner  and  Mr.  T.  Gough,  was  captured  on  the  coast  of 
Lancashire,  in  1874.* 

Flalichcerus  grypus,  Fabr. 

In  18G1  I  noted  and  exhibited  a  fine  recently  stuffed 
specimen  of  a  Seal,  caught  in  the  Canada  Dock,  and 
presented  to  the  Museum  by  Mr.  George  Hulse,  turtle 
merchant,  of  Liverpool.  Owing  to  the  difficulties  of 
dctermin.ition,  alluded  to  above,  I  then  supposed  this  to 
be  the  Common  Seal  (Phoca  vitulina),  and  it  was  not  till 
I  was  able  to  compare  in  the  Britisli  Museum  the  skull 
from  the  stuffed  specimen  lli.il  1  fomitl  it  to  \h;  an  example 
of  the  Grey  Seal*  {Ilalichfrrus  grypus). 

•.lourn.  Anit  an<l  I'hyHioi.,  vol.  ix.,  p.  103. 

t  Ik-ll'it  "IJritUh  yuiulrui»cdii,"  »-l.  2,  \>.  2i'>'-  Cnv'.  "  Mm.  m,,  ( '  .t  ,!u;ruc," 
e<l.  2.  p.  34. 
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CystopJiora  cristata,  Erxleben. 

On  February  24th,  1873,  I  announced*  the  capture  of 
a  Seal,  which  was  found  aHve  on  the  Mersey  shore  at 
Frodsham  Marsh,  on  the  3rd  of  February,  and  was 
exhibited  at  Widnes,  near  Warrington,  where  I  saw  it 
ahve  and  made  sketches  from  it.  It  was  large  and 
powerful,  being  about  six  feet  in  length  and  in  very  fine 
condition,  though  it  had  taken  very  little  food.  The  face, 
breast  and  fore  flippers  were  of  a  blackish  colour,  the  body 
paler,  with  a  few  dark  blotches;  but  the  colours  were  not 
very  noticeable  while  the  creature  was  wet.  From  the 
dilatation  of  the  nostrils,  shown  under  the  slightest  provo- 
cation, I  was  inclined  to  consider  it  to  be  a  Hooded  Seal,t 
but  considering  the  extremely  rare  occurrence  of  that 
species  on  the  British  coast,  I  refrained  from  speaking 
positively,  and  waited  in  hopes  of  securing  the  specimen 
after  death  for  the  museum,  in  which  I  ultimately 
succeeded,  and  a  comparison  of  the  skull  at  the  British 
Museum  confirmed  my  original  supposition.  The  second 
edition  of  Bell's  "British  Quadrupeds"  was  then  in  the 
press,  and  I  wrote  to  Mr.  Edward  E.  Alston,  who  was 
engaged  thereon,  informing  him  of  the  above  occurrence, 
but  the  notice  was  too  late  for  reference  therein.  Two 
other  specimens  of  the  Hooded  Seal  are  certainly  known 
to  have  been  killed  in  Britain  : — one  in  the  Orwell  in 
1847, t  and  the  other  at  St.  Andrews  in  1872. § 

The  following  notes  on  the  Hooded  Seal  were  taken  at 
Widnes,  soon  after  the  death  of  the  creature: — General 
colour  brownish ;  front  streak  fi-om  eyes,  front  of  fore  and 
hind  legs,  black;  belly  and  throat  whitish.     Tail  and  hind 

*  Proc.  Lit.  Phil.  Soc,  Liverpool,  vol.  xxvii.,  p.  Ixxiii. 

t  Bell's  "Brit.  Quad.,"  eel.  2,  p.  257;  Gray's  "Mus.  Catal.,"  ed.  2,  p.  41. 

t  "Brit.  Quad.,"  ed.  2,  p.  258. 

§  "Scottish  Naturalist,"  vol.  ii.,  p.  1. 
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flippers  worn  on  the  upper  surface  and  wherever  the 
surface  could  iiib.  Webs  of  bind  feet  extended  twelve 
inches  when  fully  stretched,  of  fore  feet  seven  inches, 
brownish  and  hairy  beneath.  The  hair  of  arm  pits  and 
underside  of  fore  flipper  lon^^er  and  thicker  than  elsewhere. 
A  bare  space  indicating  the  navel  measured  three  inches 
\\nde  and  two-and-a-half  long.  Two  inches  behind  this 
a  pair  of  orifices,  admitting  pencil  points,  indicated  nipples. 
The  sexual  orifice  hidden  with  long  hair.  The  outer  and 
lower  rows  of  bristles  in  the  moustache  longest,  increasing 
in  length  gradually  to  the  outermost ;  the  extreme  one  of 
the  lowest  row  but  one  being  the  longest,  and  measuring 
five  and  three-quarters  inches.  A  solitary  hair  on  each 
cheek  between  nostril  and  eye;  and  four  or  five  slender 
hairs  grouped  an  inch  behind  each  eye.  The  hairs,  on 
skinning  the  creature,  were  found  to  have  long  roots 
projecting  beyond  the  inner  surface  of  the  skin,  and  were 
deeply  imbedded  in  the  muscle.  The  moustaches  con- 
sisted of  six  rows  of  bristles,  consisting  of  five  hairs  in  the 
lowest,  seven  in  the  next,  eight,  seven,  six  and  three  in 
the  others.  The  cheeks  and  chin,  shoulders  and  loins 
were  white,  slightly  mottled.  The  shoulders,  paws  and 
belly  whitish,  the  rest  of  the  creature  being  bare  and 
everywhere  black  or  darkly  coloured.  Scarcely  any 
indication  of  the  cavity  of  the  hood  was  noticeable  on 
skinning  the  head.  The  total  length  was  five  feet  tiiree 
inches. 
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Part  II.     Whales  : — 

CETACEA. 

Sub-Order  I.     MYSTACOCETI. 

Family  1.     Bal^^nid^. 

Megaptera  longimana,  Eudolphi. 

On  July  17th,  1863,  a  large  specimen  of  a  whale  was 
observed  by  some  fishermen  stranded  on  a  sand-bank  at 
Speke.  Its  struggles  were  so  evident  that  no  boatmen 
durst  venture  near  it:  all  they  could  do  for  a  length  of 
time  was  to  keep  an  eye  on  it.  AVhen  dead  it  was  secured 
with  ropes  and  towed  to  the  shore.  I  visited  it  on  the 
22nd,  made  an  external  examination,  and  took  correct 
measurements,  as  under.  It  was  lying  on  its  back,  a 
position  very  favorable  for  examination  of  the  under  surface, 
but  hiding  all  view  of  the  blowers.  I  believed  it  to  be  a 
specimen  of  "Johnston's  Hump-backed  Whale,  Megaptera 
longimana"  of  Dr.  Gray's  "Catalogue,"  1850,  p.  26,  and 
it  would  appear  to  have  been  up  to  that  date  only  once 
before  observed  on  the  British  coast,  namely,  at  Newcastle, 
by  Dr.  Johnston,  and  it  is  remarkable  that  both  specimens 
were  females. 

The  dimensions  are : —  Ft.     In. 

Total   length   in    a   straight    line,    from 

snout  to  cleft  of  tail 31       4 

Length  of  gape,  about 8       0 

From  snout  to  the  eye     8       0 

Length  of  the  eye 0       3 

From  snout  to  commencement  of  pec- 
toral fin 11       0 

Length  of  pectoral  fin 10       0 

Extreme  width  of  tail  at  the  tip    11       0 
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From  snout  to  commencement  of  dorsal 

fin,  or  rather  hump  18  0 

Length  of  hump   3  3 

From  snout  to  cloaca  21  0 

I  had  no  opportunity  of  examining  the  viscera,  but 
learned  from  the  butchers  that  a  quantity  of  shrimps  were 
found  in  the  stomach. 

The  genus  Megaptera  is  distinguished  from  the  genus 
Balcvna,  or  whalebone  wliales,  by  the  presence  of  a  dorsal 
fin  or  hump;  by  the  belly  being  plaited  or  deeply  grooved, 
and  the  plates  of  baleen  being  broad  and  short:  which 
characters  agree  with  this  specimen.  The  longest  plate  of 
baleen  measures  about  two  feet  long  by  five  and  a  half 
inches  at  base,  and  the  plates  were  so  close  together  that 
I  counted  thirty-eight  in  the  length  of  a  foot.  The  creature 
was  quite  black,  except  the  belly,  which  was  mottled  and 
streaked  with  white,  and  the  pectoral  iins  were  milk-white 
except  a  black  blotch  here  and  there. 

The  carcase  was  purchased  by  Mr.  Brock,  of  Clement 
Street,  Vauxball  Road,  who  most  liberally  presented  the 
skeleton  to  the  Museum,  where  it  was  carefully  mounted 
by  Mr.  Tlfiiry  Kcyuolds,  the  Museum  Taxidermist. 

Sub-Order  TI.     ODONTOCETI. 

Family  2.     Ziphiid.i:, 

Ilyperoothm  roatrntus,  Chemn.  , 

Gray  (Cat.  1874,  p,  331)  says,  "Tliis  is  one  of  the  most 
generally  cauglit  whales  on  our  coast."  l^yerley  notes 
four  examples  of  the  common  Ii«!ik('d  or  Jiottio-nosed 
Whale*  which  have  occurred  in  our  district,  to  which  I 
have  to  add  a  fifth.     liycrley's  notes  are  as  follows: — 

•  Beir»  "Brit.  QuikI.  "  o.l.  2,  i>.  421  ;  V,ny\  "Ciitnl."  p.  330;  Klowrs 
"LUt  of  CeUcea,"  1685,  p.  9. 
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"One  stranded  upon  East  Hoyle  Bank,  1858,  and 
exhibited  at  Tranmere  Slip,  after  wbich  it  was  cut  up  at 
Hoylake,  and  140  gallons  of  oil  obtained  from  its  blubber. 
The  stomach  contained  great  numbers  of  the  horny  beaks 
of  some  species  of  cuttle.  Although  these  have  been  found 
fL-equently  in  the  stomachs  of  whales,  in  this  instance  the 
mode  of  their  arrangement  was  remarkable,  as  the  beaks 
were  inserted  one  within  another,  so  as  to  ride,  regularly 
imbricated,  in  rows  of  ten,  fifteen,  or  twenty  together. 
I  have  pulled  as  many  as  seven  asunder,  and  the  person 
who  took  them  from  the  stomach  informed  me  that  they 
formed  rows,  in  some  instances,  of  an  inch  and  a  half. 
Many  were  so  firmly  impacted  that  they  required  strong 
traction  to  separate  them,  and  sometimes  they  would 
break  rather  than  come  asunder.  This  curious  arrange- 
ment must  have  been  brought  about  by  the  peristaltic 
movements  of  the  stomach.  Another  specimen  was  cap- 
tured at  the  Little  Meols  two  years  ago." 

"August  25th,  1853,  a  male  of  this  species  was  stranded 
upon  the  East  Hoyle  Bank  ;  its  length  was  twenty-one 
feet ;  from  the  angle  of  the  mouth  to  the  tip  of  the  snout, 
twenty  inches  ;  from  tip  of  snout  to  eye,  three  feet  six 
inches;  eye  to  spiracle,  two  feet  three  inches.  The  pectoral 
fins  were  one  foot  nine  inches  long  and  nine  inches  broad ; 
tail  fin  or  propeller,  five  feet  six  inches  broad  and  two  feet 
long ;  the  dorsal  fin  about  ten  or  eleven  feet  from  the  tail ; 
from  the  vent  to  the  tail,  seven  feet  six  inches  ;  orifice  of 
urethra  to  anal  opening,  one  foot  ten  inches ;  the  length  of 
the  snout  was  one  foot  three  inches.  I  had  an  opportunitj' 
of  seeing  the  stomach  opened,  and  observed  great  numbers, 
certainly  many  hundreds,  of  the  cuttle  beaks  ;  many  were 
unattached,  but  others  were  placed  one  within  another,  as 
in  the  foregoing  instance.  Another  of  the  same  species, 
probably  his  female  mate,  was  seen  swimming  about  the 
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same  locality  for  three  weeks  after  his  capture,  and  was 
driven  by  three  fishing  boats  upon  the  same  bank,  which, 
however,  was  covered  with  sufficient  water  to  enable  him 
to  flounder  off." 

On  the  first  of  September,  1881,  two  fishermen  named 
William  Dunbobin  and  Adam  Ireland,  while  fishing  in  the 
Lancashire  side  of  the  Mersey,  near  Speke,  observed 
something  unusual  lying  on  the  beach.  On  getting  to  the 
place  they  found  that  a  whale  had  been  left  by  the 
receding  tide.  They  at  once  set  about  capturing  the 
beast,  which  they  succeeded  in  doing  after  a  smart 
struggle.  I  visited  it  as  soon  as  possible  afterwards  and 
foiuid  it  to  be  a  fine  specimen  of  the  Beaked  Whale, 
Hyperoodon  rostratus,  measuring  twenty-three  feet  in 
length  and  twelve  feet  in  greatest  girth.  The  skeleton 
was  obtained  for  the  Museum,  but  owing  to  unavoidable 
difficulties  was  not  succesfully  macerated. 

It  is  somewhat  singular  that  this  specimen  was  captured 
near  the  spot  where  the  Whale,  said  to  have  been  twenty- 
four  feet  long,  was  caught  (in  October,  1856),  whose 
skeleton  was  mounted  for  the  Museum  of  the  Liverpool 
Koyal  Institution.  That  skeleton  was  sold  with  the  rest 
of  the  Mummaha  collection,  and  other  objects,  to  the 
authorities  of  the  Nottingham  Mu.seum,  to  wliicli  thi'y 
were  removed  a  few  years  since.  Fortunately  before  the 
removal  I  was  favoured  by  the  Connnittee  of  the  Institution 
with  tlie  loan  of  the  skull,  from  which  a  large  series  of  well 
executed  pencil  drawings  was  made  by  Mr.  John  Chard, 
Museum  Draughtsman,  under  my  personal  supervision. 

Family  :{.     Deh'HINid/K. 
Ph()C(cna  communis,  F.  Cuvier. 

The  Common  Porpoise  is  frequent  in  shoals  during 
stormy  and  changeable  weather.     A  very  young  I'orpoise, 
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eighteen  inches  in  length,  was  brought  to  me  at  the 
Museum,  on  the  22nd  March,  1888.  It  was  the  usual 
black  colour  on  the  tail,  fins  and  upper  parts,  but  a  rosy 
pink  on  the  sides  and  lower  parts,  especially  on  the 
kbdomen.  It  was  brought  up  in  a  shrimp-net  after  being 
down  two  hours,  but  lived  only  about  ten  minutes  after. 
The  same  shrimper,  John  Hanmer,  reported  to  me  on  the 
20th  of  May,  1889,  that  when  at  the  North-west  Lightship, 
about  an  hour  after  daylight,  he  observed  within  ten  yards 
of  his  boat  a  shoal  of  porpoises  which  he  estimated  to 
extend  fully  three  miles. 

Dr.  Gray  pointed  out  in  1865  (P.  Z.  S.)  a  series  of  short 
spiny  processes  on  the  front  edge  of  the  dorsal  fin,  and 
named  a  specimen  living  in  the  Zoological  Society's 
Garden,  and  after  death  removed  to  the  British  Museum, 
Phocccna  tuhercuUfera.  It  was  subsequently  found  that 
this  peculiarity  was  known  to  the  ancients  and  also  to 
Camper.  Examples  would  appear  to  be  not  uncommon, 
for  two  at  least  have  come  under  my  observation  in  our 
own  district,  namely,  one  speared  a  quarter  of  a  mile  off 
the  Rock  Lighthouse,  February  7th,  1867,  measuring  four 
feet  eight  and  three-quarter  inches  in  length ;  and  another, 
four  feet  four  inches  in  length,  taken  near  the  Herculaneum 
Dock,  October  12th,  1881. 

Orca  gladiator,  Lacepede. 

At  the  end  of  March,  1876,  a  Cetacean,  reported  to  have 
been  twenty-five  feet  in  length,  was  captured  near  West 
Kir  by,  at  the  mouth  of  the  Dee,  by  a  couple  of  Parkgate 
fishermen  who  were  out  in  a  small  boat.  It  had  evidently 
come  in  too  far  in  pursuit  of  food,  and  the  receding  tide 
effectually  prevented  its  return  into  deep  water.  The 
fishermen  secured  it  by  a  hook  and  line,  and  were  soon 
surrounded  by  a  number  of  people,  the  place  where  it  lay 
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being  about  half  a  mile  from  the  village.  Though  out  of 
water,  it  still  retained  some  strength,  lashing  its  tail  in  an 
alanning  manner,  and  with  sufficient  violence  to  break  in 
pieces  the  iron  anchor  belonging  to  the  boat.  This  was, 
however,  of  short  duration,  for  a  gash  in  its  side  with  a 
knife  put  an  end  to  its  struggles.  It  was  soon  after  cut 
up  and  carted  away  by  a  person  in  the  neighbourhood, 
who  had  bought  it  for  boiling  and  extracting  the  oil.  This 
process  was  so  far  advanced  when  I  was  able  to  visit  the 
place  that  I  was  only  able  to  procure  a  flipper  for  the 
Museum,  and  to  recognise  this  as  belonging  to  an  Orca* 
(the  Killer  or  Grampus).  Unfortunately  the  bones  of  this 
member  were  lost  in  the  long  process  of  maceration. 

Lagenorhijnchus  alhirostris,  Gray. 

On  the  29th  December,  1802,  at  daybreak,  a  fresh  wind 
blowing  from  W.S.W.,  and  the  tide  being  about  quarter- 
ebb,  a  Cetacean  was  discovered  stranded  at  Little  Hilbre, 
cue  of  two  closely  contiguous  islands  at  the  mouth  of  the 
Dee.  It  was  observed  by  Mr.  Barnett,  Inspector  of  I3uoys, 
who  resided  on  the  larger  island,  and  who  had  noticed 
otliers  ofif  the  shore  a  few  days  previously.  1  had  urged 
Mr.  liaruett,  on  the  occurrence  of  such  creatures,  to 
endeavour  to  secure  examples  for  the  Liverpool  Museum  ; 
and  he  was,  in  consequence,  kind  enough  immediately  to 
proceed  to  the  mainland  for  a  suitable  conveyance,  into 
which  it  was  carefully  removed  and  brought  to  liirkenhead 
Ferry,  and  thence  acroHS  the  Mersey  to  the  Museum. 

'J'he  creature  was  still  living,  Hpasmodically  breathing  at 
irregular  intervals;  the  body  was  warm  to  the  hand,  and 
tear-like  moisture  oozed  from  its  eyes  as  it  lay  quiescent 
in  the  cart.     I  was  dcsiruUM  uf  giving  it  a  fresh  chance  of 

•   Bcll'ii  "Drit.  (^Uftil."  i-<J.   ii,    !>.    Hb  ;  Urnj'»  ("oUl.,   i>.   2l'i);  Klower'n 
"Liatof  CeUce*,"  p.  18. 
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life,  and  my  first  anxiety  was  to  obtain  a  vessel  large 
enough  to  form  a  bath  for  it.  This  T  succeeded,  after  some 
delay,  in  securing  in  a  turtle  tank  belonging  to  Mr.  Hulse, 
at  the  back  of  the  present  Sessions'  House ;  but,  to  my  great 
mortification,  the  creature  gave  up  the  ghost  (with  con- 
siderable violence,  too)  at  the  very  moment  when  we  were 
prepared  to  remove  him  into  the  tank.  It  was  then  getting 
dark,  and  the  poor  animal  had  thus  lived  about  eight  hom^s 
out  of  water.  It  was  a  male ;  and  upon  endeavouring  to 
make  out  the  species,  I  was  agreeably  surprised  to  find  it 
approximate  most  nearly  to  the  description  of  the  White- 
beaked  Bottle-nose  {Lagenorhijnchus  alhirostris)  *  as  given 
in  Dr.  Gray's  "  Catalogue  of  Cetacea  in  the  British 
Museum,"  p.  99,  and  in  the  "  Zoology  of  the  Voyage  of 
the  Erebus  and  Terror,"  p.  35,  the  skull  agreeing  well  with 
the  figures  in  the  latter  work,  pi.  11.  I  subsequently  sent 
the  skull  to  Dr,  Gray  for  comparison;  and  he  confirmed 
my  supposition  of  its  being  an  individual  of  the  species 
above  named,  namely,  L.  alhirostris,  which  was  founded 
upon  a  specimen  taken  at  Great  Yarmouth  in  October, 
1845,  and  recorded  by  Mr.  Brightwell  in  the  "Annals  for 
1846"  (vol.  xvii.,  p.  21,  pi.  2)  under  the  name  oi  Delphiiius 
tursio.  This  addition  to  our  local  fauna  was  a  matter  of 
considerable  interest,  as  its  place  of  capture  comes  within 
the  range  taken  by  Byerley  in  his  "Fauna  of  Liverpool," 
1854,  and  in  which  only  two  Cetaceans  are  recorded, 
namely,  Plwcccna  communis  and  Hyperoodon  rostratus. 

The  general  colour  was  a  rich  black.  A  long  and  narrow 
greyish  streak  extended  on  either  side  diagonally  across 
the  ribs ;  and  a  similar  greyish  hue  occurred  on  each  side 
of  the  dorsal  ridge,  extending  nearly  from  the  fluke  to  the 
tail.     The  beak  white,  irregularly  blotched  with  blackish, 

*  Delphimis  alhirostris,    Gray,    Bell's   "Brit.    Quad.,"  ed.   2,   y.  472;   L. 
alhirostris,  Gray's  "Catal.,"  p.  272;  Flower's  "List  of  Cetacea,"  p.  22. 
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the  white  extending  slightly  above  the  constriction  of  the 
beak.  The  under  jaw  and  throat  milk-white,  which  colour 
extended  along  the  belly,  but  became  less  clear  as  it 
approached  the  vent.     Its  dimensions  were  as  follows: — 

Feet.  Inches. 

Total  length  from  snout  to  cleft  of  tail...  9  0 

Length  of  gape    0  101 

Length  of  beak 0  2^ 

Length  of  under  jaw  beyond  the  upper..  0  Or] 

Length  from  snout  to  eye  1  1] 

Length  from  snout  to  blow-hole    1  3 

To  commencement  of  dorsal  fluke    3  11 

To  end  of  dorsal  fluke 5  6 

To  pectoral  fin 1  U 

Breadth  of  tail 2  5 

Deflection  of  cleft  of   tail   fi-om   a  line 

drawn  between  its  tips    0  Gl 

Girth  in  front  of  pectoral  fin 3  11 

Girth  in  front  of  dorsal  fluke 5  0 

Girth  behind  dorsal  fluke    1  3 

The  body  became  nnich  attenuated  towards  the  tail. 
Immediately  in  front  of  the  dorsal  fluke,  the  vertical  and 
traiisverse  diameters  were  nearly  the  same,  the  former 
being  thirty-one  and  a  half  inches,  and  the  latter  thirty 
and  a  half  inches.  Half  way  between  the  end  of  the  fluke 
and  the  commencement  of  the  tail  the  vertical  diameter  is 
thirteen  inches,  and  the  transverse  six  and  three-quarters; 
and  iuimediately  before  the  connnencement  of  it,  the 
vertical  diameter  was  four  and  a  half  inch(;s,  and  the 
trauHVcrHc  two  and  a  ijuarter,  or  exactly  one  Inilf.  The 
d(jrsal  fluke  mtrasured  twenty-foiir  inches  along  its  con- 
vexity, and  waH  eleven  inclu-s  high.  The  pectoral  fin  at 
its  junction  with  the  trunk  was  seven  inches  across,  and 
its  greatest  length   (diagonal)  nineteen  inches;  measured 

18 
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round  the  curve  it  was  twenty-one  inches.  The  eye  was 
seven-eighths  of  an  inch  long  by  half  an  inch.  The  orifice 
of  the  ear  was  two  and  a  half  inches  behind  the  eye  in  a 
slightly  diagonal  direction,  and  was  less  in  diameter  than  a 
puncture  by  an  ordinary  pin.  The  transverse  diameter  of 
the  blow-hole  was  one  and  three-quarters  inches,  and  the 
longitudinal  one  inch,  the  points  being  directed  fonvards. 

The  skin  was  stuffed,  though  with  much  difficulty,  owing 
to  its  want  of  tenacity  ;  and  the  contrast  of  colour  became 
almost  imperceptible.  The  skeleton  was  mounted  in  due 
course,  and  continues  to  be  exhibited  alongside  the  stuffed 
skin,  a  combination  rarely  possible,  but  repeated  in  the 
case  of  a  Pilot  Whale,  Globicephalus  svineval,  from  the 
Humber,  June  9th,  1862,  the  skin  and  skeleton  of  which 
are  also  exhibited  close  by. 

The  dimensions  of  the  skull  are  as  follows  : — 

Inches. 

Total  length    IQ^- 

Length  of  nose    9 

Width  at  orbit    10 

Width  at  notches   5| 

Width  middle  of  nose    4|- 

Length  of  lower  jaw 15j 

Width  of  condyles 9 

Teeth  ^^,  f*,  curved,  and  acute  where  not  slightly  worn. 

Delphinus  delpliis,  Linn. 

A  specimen  of  this  Dolphin*  was  found  on  the  Cheshire 
shore,  at  New  Brighton,  February  13th,  1879,  minus  its 
tail,  evidently  cut  off  by  coUision  with  the  fan  of  a  screw 
steamship.     Two    accurate   coloured   drawings,!  showing 


♦  p.« 


Bell's  "Brit,  (.hiad.,"  ed.  2,   p.  402;  Gray's  "Catal,"  p.  242;    Flower's 
"List  of  Cetacea,"  p.  24. 

t  These  drawings  agree  very  closely  with  the  coloured  j)late  given  in  the 
Transactions  of  the  Zoological  Society  of  London  for  1879,  vol.  xi.,   pi.  1,  in 
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under  and  side  views  of  the  creature,  were  made  while  it 
was  quite  fresh  by  Mr.  J.  Chard,  which  are  of  considerable 
interest.  As  the  tinder  would  not  part  with  the  skin,  it 
was  only  possible  to  secure  the  skeleton,  which  has  been 
carefully  mounted  for  the  Museum. 

Mr.  Alfred  0.  Walker,  of  Colwyn  Bay,  writes,  "Some 
j'ears  ago  a  school  of  Dolphins  passed  throu^fli  Colwyn 
Bay.  I  did  not  see  them,  but  my  wife  and  others  did,  and 
described  them  as  Porpoises,  but  said  the}'  spouted  and 
sometimes  threw  themselves  clean  out  of  the  water.  Tlie 
station  master  here  saw  them,  and  I  remember,  told  me 
that  he  could  see  the  herrinfjs  flying  up  out  of  the  water  in 
front  of 'their  noses.'  This  was,  no  doubt,  the  spouting. 
The  above  facts,  according  to  Bell,  are  quite  characteristic 
of  the  species,  and  as  the  observers,  who  informed  me  of 
them,  did  not  know  there  was  anything  remarkable  in 
'porpoises  spouting,'  I  think  you  may  fairly  book  the 
Dolphin." 

Tursiops  tursio,  Fabr. 

Into  the  northernmost  of  the  two  bays  formed  l)y  the 
railway  embankment  connecting  Holyhead  with  Anglesey, 
a  small  shoal  of  Cetaceans  found  their  way  (jn  April  11th, 
lH(j(J,  and  proceeded  so  far  that  they  got  stranded  near 
Valley,  on  the  Anglesey  shore.  The  workmen  at  the 
\'alley  foundry  waded  into  the  water  and  succeeded  in 
killing  and  captin-ing  fifteen  or  si.xteen  of  the  animals.  1 
arrived  on  the  spot,  with  Mr.  F.  Archer,  ten  days  after, 
just  in  time  to  make  a  few  notes  before  the  icmaiiih  were 

illiuitratinn  of  I'rof,  Flower'n  [laiMir  "On  iIk-  Kxtinuil  ('liiiriKii-rs  of  'I'w.i 
Six*"!!-*  of  I'ritiuli  DolpliinH"  {/tflphinuji  drlp/iit,  I, inn.,  nml  />>-l/iliiiius  lurii". 
F»l'r.  I,  iio  really  a>lr<|uiit(!  fiKiin-  liiivin^  btrn  jinvioiiMly  j^ivm  in  any 
'/^>o\»fprM\  {xihli'vition.  TltiM  N|MTiro<n  wan  uiuglit  in  ina<  kircl  lu-U  iilioiil 
twenty  mile*  vnith  of  tlio  Dc-iKiinan  llea<llan<l,  (.'omwall,  .March  13tli,  1871', 
jii.<it  a  month  after  the  xtranuing  of  our  New  Krighton  iipeoimcn. 

18-2 
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all  dispersed.  All  the  heads  and  most  of  the  bodies  had 
already  been  purchased  for  the  Cambridge  and  London 
museums,  but  I  managed  to  secure  for  the  Liverpool 
museum  one  of  the  decapitated  bodies  and  the  head  to 
match.  I  took  the  dimensions,  &c.,  of  several  of  the  skulls 
and  skeletons,  also  of  a  skin  which  was  being  prepared  for 
stuffing  by  two  of  the  foundry  men,  and  these  notes  I  give 
below.  So  far  as  I  could  determine  on  the  spot,  with 
Dr.  Gray's  British  Museum  Catalogue  of  Seals  and 
Whales,  the  specimens  seemed  to  belong  to  the  species 
given  above,  the  Bottle-nosed  Dolphin,*  which  is  also  the 
opinion  arrived  at  by  Mr.  J.  W.  Clark,  of  Trinity  College, 
Cambridge,  from  an  examination  of  the  specimens  which 
were  conveyed  there,  and  by  Mr.  E.  Gerrard,  on  examining 
those  which  went  to  London. 
Dimensions : — 


No.l. 

No.  2. 

No.  3. 

No.  4. 

No.  5. 

No.  6. 

Ft.    In. 

Ft.     In. 

Ft.     In. 

Ft.    In. 

Ft.    In. 

Ft.     In. 

Length  of  body. 
Length  of  head. 

9       2 

1  10 

8     7 
1  10 

8       0 

1  10 

9       0 

1  10 

9     3 

1     8 

1  "lO 

Total  length. 

11     0 

10    5 

9  10 

10  10 

10  11 

Teeth  

HI      2  1 

2  1      2  1 

21      20 
2  0     2  0 

2  2^    JLii 

2  1      2  1 
2T     20 

3      IJ 

2  1      2  1 
19     T7 

All  much 
worn. 

First  from 
the  snout 
very  small 
and  nearly 
embedded 
in    the 
gum. 

Very    old 
and  many 
lost,     but 
the    first 
and    last 
of  each 
series  re- 
maining. 

and  several 
gone. 

Two  of  the  largest  carcases  lay  beheaded  on  the  shore. 
Putting  these  and  their  heads  together  the  total  length  of 
the  one  was  eleven  feet  six  inches,  and  of  the  other  eleven 
feet  eight  inches,  the  tail  of  the  latter  being  two  feet  six 
inches  across  from  tip  to  tip.     All  the  above  were  males ; 

*  Dcljjhinus  tursio,  Bell's  "Brit.  Quad.,"  ed.  2,  p.  467;  Tursio  trnncalics, 
Gray's  "Catal.;"  p.  358;  Tursiops  tursio,  Flower's  "List,"  p.  26. 
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the  teeth  of  all  interlocked  ;  many  were  much  worn,  and 
the  mider  jaw  was  in  ever}'  instance  somewhat  longer  than 
the  upper,  and  of  a  white  colour.  The  ribs  were  thirteen 
pairs,  the  last  pair  hanging  fi-ee.  The  stomachs  were 
examined,  and  their  principal  contents  were  remains  of 
fish  of  various  kinds,  and  in  various  stages  of  digestion. 
There  were  several  large  skulls  of  Conger-eels,  and  a  few 
of  the  vertebra  of  the  Garfish  (Belone),  which  are  of  a  pale 
green  colour.  There  were  also  a  few  ear  bones  of  the 
Codfish  tribe,  a  few  Crabs,  one  small  Cuttlefish  beak,  and 
the  opercula  of  several  Whelks,  but  )io  shells  of  tJtis 
Mollusc,  showing  plainly  that  these  Cetaceans  have  the 
power  of  crushing  and  rejecting  the  shells  and  swallowing 
the  soft  parts. 

The  following  dimensions  were  taken,  as  accurately  as 
circumstances  would  permit,  from  the  skin,  which  was 
flattened  out  for  the  purpose,  and  the  measurements  taken 
in  a  straight  line  representing  the  vertebrae. 

Fct.     I„. 

From    the    snout    to    the    rise    of    the    forehead 

(external  "  beak '"j     0  4 

From  the  snout  to  the  end  of  tliu  gape     1  0 

Do.  do.      eye 1  2 

Do.  do.      blow-hole  1  2] 

Do.  do.      anterior  insertion   of  ])ec- 

toral  flippers I  10 

From    the    snout    to    the    posterior    insertion    of 

pectoral  flippers    i        1 

From  the  snout  to  the  commencenumt  of  dorsal 

fluke    i  (I 

From  the  Hiiout  to  the  apex  of  dorsal  fluke ")  1] 

Do.  do.      external  orilice 0  () 

I '  ■  do.       vent    7  1 

I''.  do.       origin  of  tail '.)  1 
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From  the  snout  to  the  cleft  of  tail    9     11 

Do.  do.      tips  of  tail 10       2 

Height  of  the  dorsal  fluke  0     10 

The  body  as  it  approached  the  tail  was  compressed  into  a 
sharp  ridge  above  and  below.  The  pectoral  flipper  measured 
in  its  greatest  length  (from  its  tip  to  its  anterior  insertion) 
one  foot  seven  inches,  the  eye  was  one  and  one-eighth 
inches  long;  the  ear-hole,  owing  to  the  condition  of  the 
skin,  could  not  be  distinguished ;  the  horns  of  the  blower 
were  pointed  forward.  The  whole  skin  was  smooth,  and 
was  entirely  black,  except  on  the  underside,  which  was 
white  from  the  chin  to  beyond  the  vent.  In  a  younger 
and  smaller  specimen,  retaining  a  portion  of  the  skin,  and 
which  without  the  head  measured  six  feet  in  length,  there 
was  much  more  white,  which  extended  to  and  over  part  of 
the  tail.  The  abortive  hinder  limbs  in  this  example 
consisted  of  a  right  and  a  left  bone  lying  in  the  long  axis 
of  the  body  near  the  vent,  and  about  twenty-seven  inches 
from  the  cleft  of  the  tail.  They  were  about  two  inches 
and  three-eighths  long,  and  a  quarter  of  an  inch  broad, 
somewhat  curved  upwards,  flattened  forwards,  and  rounded 
and  thickened  behind,  where  they  nearly  met. 
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L  A  W  S 


vi:i;iMiii.  liiuijuacAL  sociktv 


I. — The  name  of  the  Society  shall  bs  the  "  Livriipool 
liioLOoicAL  SociETV,"  and  its  object  tlie  advancement  of 
Biological  Science. 

II. — The  Ordinary  Meetings  of  the  Society  shall  be  held  at 
University  College,  at  Seven  o'cdock,  during  the  six  Winter 
months,  on  the  second  Friday  evening  in  every  month,  or  at 
such  other  place  or  time  as  the  (Council  may  appoint. 

III. — The  business  of  the  Society  sliall  be  conducted  by  a 
President,  two  Vice-Presi<leiits,  a  Treasurer,  a  Secretary,  a 
Librarian,  and  twelve  other  Members,  who  shall  forma  (.'ouncil; 
four  to  constitute  a  quorum. 

IV. — The  President,  Vice-Presidents,  Treasurer,  Secretary, 
Librarian,  and  Council  shall  b(;  ele«ted  ainiually,  l)y  ballol,  in 
the  manner  hereinafter  mentioned. 

V.  —The  President  shall  be  elected  by  the  Council  (subject  to 
the  approval  of  the  Society)  at  the  last  Meeting  of  the  Session, 
and  take  otiice  at  the  ensuing  Annual  Meeting. 

VI. — The  mode  of  election  <jf  the  Nice- Presidents,  'J'reasurer, 
Secretary,  Librarian,  and  Council  shall  be  in  the  form  and  manner 
following  :  -It  shall  be  the  duty  of  the  retiring  (Council  ul  tlxir 
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final  meeting  to  suggest  the  names  of  Members  to  fill  the  ofifices 
of  Vice-Presidents,  Treasurer,  Secretary,  Librarian,  and  of  four 
Members  who  were  not  on  the  last  Council  to  be  on  the  Council 
for  the  ensuing  session,  and  formally  to  submit  to  the  Society, 
for  election  at  the  Annual  Meeting,  the  names  so  suggested. 
The  Secretary  shall  make  out  and  send  to  each  Member  of  the 
Society,  with  the  circular  convening  the  Animal  Meeting,  a 
printed  list  of  the  retiring  Council,  stating  the  date  of  the 
election  of  each  Member,  and  the  number  of  his  attendances  at 
the  Council  Meetings  during  the  past  session  ;  and  another 
containing  the  names  of  the  Members  suggested  for  election,  by 
which  lists,  and  no  others,  the  votes  shall  be  taken.  It  shall, 
however,  be  open  to  any  Member  to  substitute  any  other  names 
in  place  of  those  upon  the  lists,  sufficient  space  being  left  for 
that  purpose.  Should  any  list  when  delivered  to  the  President 
contain  other  than  the  proper  number  of  names,  that  list  and 
the  votes  thereby  given  shah  be  absolutely  void.  Every  list 
must  be  handed  in  personally  by  the  Member  at  the  time  of 
voting.  Vacancies  occurring  otherwise  than  by  regular  annual 
retirement  shall  be  filled  by  the  Council. 

VII, — Every  Candidate  for  Membership  shall  be  proposed  by 
three  or  more  Members,  one  of  the  proposers  from  personal 
knowledge.  The  nomination  shall  be  read  from  the  Chair  at 
any  Ordinary  Meeting,  and  the  Candidate  therein  recommended 
shall  be  balloted  for  at  the  succeeding  Ordinary  Meeting.  Ten 
black  balls  shall  exclude. 

VIII. — When  a  person  has  been  elected  a  Member,  the 
Secretary  shall  inform  him  thereof,  by  letter,  and  shall  at  the 
same  time  forward  him  a  copy  of  the  Laws  of  the  Society. 

IX. — Every  person  so  elected  shall  within  one  calendar 
month  after  the  date  of  such  election  pay  an  Entrance  Fee  of 
Half  a  Guinea  and  an  Annual  Subscription  of  One  Guinea 
(except  in  the  case  of  Student  Members) ;  but  the  Council  shall 
have  the  power  in  exceptional  cases,  of  extending  the  period  for 
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such  payment.      No  Entrance  Fee  shall  be  paid  on  re-election 
by  any  Member  who  has  once  paid  such  fee. 

X. — The  Subscription  (except  in  the  case  of  Student  Mem- 
bers) shall  be  One  Guinea  per  annum,  payable  in  advance,  on 
the  day  of  the  Annual  Meeting  in  October. 

XI. — Members  may  compound  for  their  Annual  Subscriptions 
by  a  single  payment  of  Ten  Guineas. 

XII. — There  shall  also  be  a  class  of  Student  ^Members, 
paying  an  Entrance  Fee  of  Two  Shillings  and  Sixpence,  and 
a  Subscription  of  Five  Shillings  per  annum. 

XIII. — Resignation  of  Membership  shall  be  signified  in 
uritiny  to  the  Secretary,  but  the  Member  so  resigning  shall  be 
liable  for  the  payment  of  his  Annual  Subscription,  and  all 
arrears  up  to  the  date  of  his  resignation. 

XIV. — The  .\nnual  Meeting  shall  be  held  on  the  second 
Friday  in  October,  or  such  other  convenient  day  in  the  month 
as  the  Council  may  appoint,  when  a  Report  of  the  Council  on 
the  affairs  of  the  Society,  and  a  Balance  Sheet,  duly  signed  by 
Auditors  previously  appointed  by  the  Council,  shall  bo  read. 

XV. — .\ny  person  (not  resident  within  ten  miles  of  Liverpool) 
cioinent  in  liiological  Science,  or  \\\u)  may  have  rendered 
valuable  services  to  the  Society,  shall  be  eligible  as  an  Honorary 
Member;  but  the  number  of  such  Members  shall  not  exceed 
fifteen  at  any  one  time. 

XVI. — CaptaiuH  of  vessels  and  others  contributing  ol)jeetH  of 
interest  shall  be  admissible  as  Associates  for  a  period  of  ihice 
years,  subject  to  re-election  at  the  end  of  tlua  lime. 

XVII. — Such  Honorary  MeudxMs  and  Associates  shall  be 
nominated  by  the  (Jouncil,  elected  l^'  a  majority  at  an  Ordinary 
Meeting,  and  liave  the  privilege  of  attcmding  and  taking  part  in 
the  Meeting:)  of  ths  Society,  l>ut  net  of  voting. 
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XVIII. — Should  there  appear  cause  in  the  opinion  of  the 
Council  for  the  expulsion  from  the  Society  of  any  Member,  a 
Special  General  Meeting  of  the  Society  shall  be  called  by  the 
Council  for  that  purpose  ;  and  if  two-thirds  of  those  voting 
agree  that  such  Member  be  expelled,  the  Chairman  shall  declare 
this  decision,  and  the  name  of  such  Member  shall  be  erased 
from  the  books. 

XIX. — Every  Member  shall  have  the  privilege  of  introducing 
one  visitor  at  each  Ordinary  Meeting.  The  same  person  shall 
not  be  admissible  more  than  twice  during  the  same  session. 

XX.— Notices  of  all  Ordinary  or  Special  Meetings  shall  be 
issued  to  each  Member  by  the  Secretary,  at  least  three  days 
before  such  Meeting. 

XXI. — The  President,  Council,  or  any  ten  Members  can 
convene  a  Special  General  Meeting,  to  be  called  within  fourteen 
days,  by  giving  notice  in  writing  to  the  Secretary,  and  stating 
the  object  of  the  desired  Meeting.  The  Circular  convening  the 
Meeting  must  state  the  purpose  thereof. 

XXII. — Votes  in  all  elections  shall  be  taken  by  ballot,  and  in 
other  cases  by  show  of  hands,  unless  a  ballot  be  first  demanded. 

XXIII. — No  alteration  shall  be  made  in  these  Laws,  except 
at  an  Annual  Meeting,  or  a  Special  Meeting  called  for  that 
purpose  ;  and  notice  in  writing  of  any  proposed  alteration  shall 
be  given  to  the  Council,  and  read  at  the  Ordinary  Meeting,  at 
least  a  month  previous  to  the  meeting  at  which  such  alteration 
is  to  be  considered,  and  the  proposed  alteration  shall  also  be 
printed  in  the  Circular  convening  such  meeting ;  but  the 
Council  shall  have  the  power  of  enacting  such  Bye-laws  as  may 
be  deemed  necessary,  which  Bye-laws  shall  have  the  full  power 
of  Laws  until  the  ensuing  Annual  Meeting,  or  a  Special  Meeting 
convened  for  their  consideration. 
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BYE-LAW. 


.  All  nominations  of  Student  Members  shall  be  passed  by  the 
Council  previous  to  nomination  at  an  Ordinary  Meeting.  When 
elected,  Student  Members  shall  be  entitled  to  all  the  privileges 
of  Ordinary  Members,  except  that  they  shall  not  receive  the 
pubhcations  of  the  Society,  nor  vote  at  the  Meetings,  nor  serve 
on  the  Council. 
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LIST   OF   MEMBERS 

OF    THE 

LIVERPOOL  BIOLOGICAL  SOCIETY. 


SESSION    1888-9. 


A.   Ordinary  Members. 

(Life  Members  are  markeil  with  an  asterisk. 


ELECTED. 
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1886  Banks,  Prof.  W.  Mitchell  M  D.,  F.R.C.S.,  28,  Rodney-street. 
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1886  Barron,  Prof  Alexander,  M.B.,  M.R.C.S.,  31,  Rodney-street. 

1888  Beasley,  Henry  C,  Prince  Alfred-road,  Wavertree. 

1889  Brown,  Prof.  J.  Campbell,  University  College. 
1889  Buchanan,  J.  R.  M.,  M.B.,  University  College. 

1887  Caine,  Nathaniel,  10,  Orange-court,  Castle-street. 
1886  Capon,  Robert  M.,  L.D.S.,  Rodney-street. 

1886  Caton,  Prof.  R.,  M.D.,  F.R.C.P.,  Lea  Hall,  Gateacre. 

1886  Chisholm,  J.  M.,  M  D.,  White  House,  Woolton. 

1886  Dillcock,  T.,  8,  Church-street,  Egremout. 

1886  Drysdale,  John,  M.D.,  Vice-President,  36a,  Rodney-street. 
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University  College. 
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1888  Gutridge,  Henry,  102,  Hartington-road. 
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University  College. 
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or  Physiological  Laboratory,  Univeisity  College. 

1880  Leicester,  Alfred,  24,  Aughton-road,  Birkdale. 

1886  Lunias,  J.,  Assoc.  X.8.S.,  23,  Avondale-stroet,  Sniithdowu-road. 

1889  Macalister,  E.  L.,  Alexandra-terrace,  Prince's-road. 
1888  Melly,  W.  R.,  90,  Chatham-street. 

1886  McMillan,  William  8.,  F.L.8.,  Brook-road,  Maglmll. 

1886  McClelland,  Joseph,  M.D.,  7,  Sefton-drive,  8efton  Park. 
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1886  Moore,  G.  F.,  lo,  Kremlin-drive,  Tuebrook. 

1886  Morton,  G.  H.,  F.G.S.,  209,  Edge-lane,  E. 

1887  Narramore,  W.,  F.L.S.,  5,  Geneva-road,  Elm  Park. 

1888  Newton,  John,  M.P.C.8.,  INwlney -street. 

1889  Ogle,  John  J  ,  Museum,  B..otle. 

1888  Philliiw,  Reg.  W.,  B..A.,  University  College,  Ikngor. 
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188G  Smith,  .\ndrew  1'.,  Juu  ,  13,  licntluy  ri>ad,  I'rinros  Park. 

18HU  Stewart,  W.  J  ,  B.A.,  2'),  I^rd -.-itreet. 

1886  Tate,  A,  Norman,  F.LC,  9,  Hackiim-hcy. 


286 


ELECTED. 


1886     Thompson,  Isaac  C,  F.L.S.,  F.R.M.S.,  Treasuber,  Woodstock, 

Waverley-road. 
1889     Thurston,  Edgar,    Gov.   Central  Museum,    Egmont,    Madras, 

India. 

1888  Toll,  J.  M.,  340,  Walton  Breck-road. 
1886     Vicars.  John,  8,  St.  Albans-square,  Bootle. 
1886     Walker,  Alfred  O.,  J.P.,  F.L.S.,  Colwyn  Bay. 
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1889  Warriner,  J.  B.,  Central  Buildings,  North  John-street. 
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Earn.shaw,  W.  H.,  Leavy  Greave,  Rudgrave-place,  Egremont. 
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EEPOKT  of  the  LIBEAEIAN. 


Our  Society  has  arranged  an  exchange  of  pubhcations 
with  thirty -eight  societies,  of  which  thirty -four  have 
aheady  sent  us  their  Proceedings  for  the  past  or  former 
years.  The  following  list  gives  the  titles  of  the  exchanges 
received,  and  includes  also  four  works  which  have  been 
presented  to  the  library  by  some  of  our  members  : — 

1.  Annales  du  Musee  d'Histoire  naturelle  de  Marseille. 

Tomes  I.  and  11. 

2.  Archiv  des  Vereins  der  Freunde  der  Naturgeschichte 

in  Mecklenburg.     Jahr:  XXXVI. — XLII. 

3.  Archives   Neerlandaises   des   Sciences   exactes  et  na- 

turelles.  T.  XXI.  et  XXII.  T.  XXIII.,  l^'^  et  2'"<^  livr. 

4.  The  Australian  Museum.    Descriptive  Catalogue  of  the 

Sponges.  By  E.  v.  Lendenfeld.  Presented  by  the 
Australian  Museum,  Sydney. 

5.  Berichte  der  naturforschenden  Gesellschaft  zu  Freiburg 

i.  B.     Band:  I.  and  11. 

6.  Berichte  der  Oberhessischen  Gesellschaft  fur  Natur- 

und  Heilkunde.     Nos.  18—26. 
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